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ABSTRACT 
 
Under the dramatic business environment, organization should have capacity to 
learn faster than competitors in order to sustain its competitive advantage. 
However, how does the organization learn? The 4-I framework of organizational 
learning (Crossan, Lane and White, 1999) illustrates how knowledge can be 
created and flowed inside the organization across individual, group and 
organizational levels. Since it is believed that organizational learning can improve 
business performance (Lopez at al, 2005), the relationship between different levels 
of learning and performance will be investigated in this study. Admittedly, it is 
valuable to understand the encouragement factors and obstacle factors which 
affecting the implementation of organizational learning for its further 
improvement.  
 
A survey instrument was prepared to find out the method of knowledge 
acquisition, the relationship between organizational learning and performance, as 
well as the affecting factors in organizational learning for the listed quantity 
  - ii - 
surveying firms of the Hong Kong Institution of Surveyors. Meanwhile, 
individuals who work with quantity surveying divisions of government were 
invited to participate in the questionnaire survey in order to investigate whether 
organizational learning is influenced by the corresponding external environment 
and organization’s objective or not. 
 
Results were reviewed that the common method for knowledge acquisition at 
individual-level learning at consultancy firms is from experienced colleagues 
while public organizations is by personal experience. By using multiple-linear 
regression method, a positive association is found between organizational-level 
learning and performance in both types of organizations. Individual-level learning 
contributes significantly to better business performance in private organizations as 
well. Moreover, provision of formal channels for sharing information at 
consultancy firms and new members joining at government can help the 
implementation of organizational learning. However, the size of team and bulky 
information are the potential factors obstructing organizational learning at 
consultancy firms and government respectively.  
  - iii - 
This study helps the organizations to realize the current situation of organizational 
learning in quantity surveying practices. It could assist them to understand which 
level of learning can contribute most to the performance, and to find the way to 
maintain their encouragement factors and remove the obstacle factors for 
organizational learning.  
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CHAPTER I  INTRODUCTION 
 
1.1 BACKGROUND 
The competition has become fiercer and unpredictable in the construction industry, 
no matter what type of the firm is. All organization deals with a changing 
environment. So, “how the firms succeed or fail” may be a valuable question to 
investigate.  
 
The competitive advantage can come from differentiation of cost, product and 
focus (Porter, 1998). However, if the firm cannot find a way to sustain its 
advantage, the competitive advantage cannot last long once the environment is 
changed. Therefore, organization should recognize the external environment 
quickly in order to take the corresponding actions. The process of responding to 
external and internal factors of change has been called organizational learning 
(Fiol & Lyles, 1985; Senge, 1990; Shrivastava, 1986). Theorists believe that 
organizational learning is a source of sustainable competitive advantage since the 
firm has ability to learn faster than its competitors.  
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Within the last decade, the idea of facilitating and managing organizational 
learning have been introduced as a way to remain competitive position of 
organization and contribute to their performance. Under the “information age” and 
“knowledge society”, organization starts to consider organizational knowledge as 
an intangible resource and strategic asset. However, their members should able to 
“learn and unlearn” quickly and efficiently so that the organization can stay ahead 
of competition and achieve sustainability.  
 
Organizational learning encompasses both behavioral and cognitive changes that 
occur at the individual, group, and organizational level. In this research, Strategic 
Learning Assessment Map (SLAM) (Crossan and Hulland, 1997; Bontis and 
Crossan, 1998; Bontis, 1999) is adopted as it shows how the knowledge is taken 
place in each small steps and how individual, group and organization learn within 
the whole firm. Through knowledge acquisition from different levels, knowledge 
then is flowed around the organization. Under this environment, individuals can 
know what the requirements of their company are while the organization can gain 
new insight from individuals. Mintzberg, Ahlstrand and Lambel (1998) have 
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similar point of view and they state that “the world is too complex to allow 
strategies to be developed all at once as clear plans or visions. Hence strategies 
must emerge in small steps, as an organization adapts, or learns.” In fact, the 
ultimate goal of organizational learning is to lead continuous improvement to an 
organization. 
 
Quantity surveying firms is selected to be the research target because they are 
knowledge intensive organizations. They own many intangible assets which are 
produced by their individuals and groups, and then institutionalized in the 
organization. In fact, there is no doubt that organizational learning could 
contribute better performance to the firm. However, it is arguable whether all level 
of learning can bring positive effect to the business performance in the firm or not. 
Therefore, in this research, the linkage between organizational learning and 
business performance at quantity surveying organizations will be investigated. At 
the same time, in order to know how to improve organizational learning inside the 
firms, the encouragement factors and obstacle factors of organizational learning 
will be studied.  
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1.2 STATEMENT OF THE PROBLEM 
To achieve sustainable competitive advantage, organizations sometimes try to cut 
their workforce to reduce the cost or differentiate their products or services from 
the others by applying management techniques. However, the organization should 
recognize what sources of competitive advantage fit for their industry first. Even 
though the organizations understand what their external forces are, their individual 
members should corporate with. That means the organizations want to become 
success which should also rely on what their individual members behave.  
 
Quantity surveying organizations is viewed as knowledge intensive organizations. 
However, when the organizations obtain lots of information or own much 
knowledge, it does not mean they are success. The organizations should recognize 
the external force first, and then to take the corresponding acts. Nowadays, the 
business environment of quantity surveying practice is changing. All professionals 
have been facing new challenges since 1990 (Matzdorf et al., 1999). Client’s 
growing awareness of the need for a wider service, “multidiscipline” companies 
are beginning to emerge (So, 1995). The quantity surveying organizations should 
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no long provide contract administrative service only. They often provide risk 
management, value management etc as well. When the industry requires the 
organizations to have such various kind of knowledge, individuals’ insights are 
very important and become intangible asset to the firm. However, the organization 
should have supporting system such as a routine or procedure to capture their 
individual’s knowledge. At the same time, the organization should give feed-back 
to their individuals so that individuals can act which align with the company’s 
strategy. Since some literature have proved that individual learning, group 
learning and organizational learning should construct the positive association to 
business performance (Bontis and Crossan, 1999), this research aims to prove 
whether or not these kinds of phenomenon can apply to the quantity surveying 
organizations. Meanwhile, organizational learning assists the organization to have 
capability to learn faster than competitors, however, the public quantity surveying 
organizations are to deal with public interests rather than increase the profit to get 
survive. Hence, it is going to investigate whether organizational learning still can 
contribute to have better performance in public organization too.  
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1.3 RESEARCH OBJECTIVES 
The objective of this paper is stated as follows: 
 
Objective 1  To study the concept of organizational learning within an  
    organization 
 
Objective 2 To examine the relationship between organizational learning 
and business performance at quantity surveying organizations 
 
Objective 3  To study the factors that affect the implementation of   
    organizational learning at the quantity surveying    
    organizations  
 
1.4 IMPORTANCE OF STUDY 
This research aims at providing insights into the organizational learning theories. 
There are several important points for this study: 
 
i. There exists great interest in organizational learning among academics and 
practitioners. However, the organizational learning literature remains a 
mixture of qualitative theories, descriptive case studies, and little empirical 
research. More empirical work is needed. This research is going to apply 
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the empirical study approach to quantify the organizational learning in 
quantity surveying profession.  
 
ii. In knowledge intensive quantity surveying organizations, knowledge is 
their intangible assets. Facing the dramatic environment, the firms should 
recognize the changing in order to do the corresponding response. 
Organizational learning should able to help the firm to alter the changing 
from the environment more quickly and lead the organization to have 
better business performance (Bontis and Crossan, 1999). Therefore, this 
study allows understanding the current situation of organizational learning 
in quantity surveying organizations, which could help the firms to 
understand what level of learning can bring most benefit to them. 
 
iii. Quantity surveying organizations are the knowledge intensive firm as the 
most of the members in the organizations are professional. Starbuck (2001) 
states that knowledge intensive firm may not be information-intensive, but 
they own a stock of expertise. However, organizations own a stock of 
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knowledge which cannot imply that the organizations should have better 
business performance as knowledge stock should associate with 
knowledge flow. Knowledge flows is another important criteria to create 
the success organizational learning. In this research, the importance of 
alignment between knowledge stocks and flows will be studies, and the 
effect of alignment and business performance will be investigated.  
 
iv. In the organizations, there are some barriers to block organizational 
learning. In order to find out the barriers, the affecting factors are 
determined so that the most significant obstacle can be found. At the same 
time, the factors for encouragement can be determined too. This finding 
can help the organizations to increase their awareness to stabilize their 
encouragement factors as well as remove the obstacle factors.   
 
v. In Hong Kong, there are not many studies on organizational learning, 
especially in the construction industry. Some people have tried to work on 
knowledge management (Chio, 2005). However, there are not many 
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empirical studies to investigate the situation of organizational learning in 
Hong Kong construction industry.   
 
1.5 METHODOLOGY 
1.5.1 For Achievement of Objective 1 
Before understanding what organizational learning is, the content of learning is 
reviewed in order to know what learning actually is. After that, the definitions and 
different levels of organizational learning are issued. Since different scholars 
concentrate on different angle of organizational learning, the elements for 
knowledge creation in the organization and knowledge transformation processes 
are selected to explain in this dissertation. Nonaks’s Theory (Nonka, 1994) and 
Huber’s Theory (Huber, 1991) are introduced. Since the business environment is 
dramatic, the requirements for a firm may change over the time. The 4-I 
framework, that is proposed by Crossan, Lane and White (1999), is then 
introduced which illustrates how the organization acquires knowledge and flows 
throughout the whole organization in order to match with the organization’s 
strategy. Through those literatures, they would help to understand more about 
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organization learning. The model is proposed to integrate the concept of Nonaka’s 
theory (Nonaka, 1994), Huber’s theory (Huber, 1991) and the 4-I framework 
(Crossan, Lane and White, 1999) into different levels of learning. In addition, 
there is going to find out which method is commonly used by the individuals in 
private sector and public sector to acquire knowledge.  
 
1.5.2 For Achievement of Objective 2 
Objective 2 consists of two stages and is divided into the following components: 
i. To measure the impact from individual level learning, group level learning 
 and  organizational level learning to business performance. These three levels 
 of learning are explained at the theoretical framework. 
ii. To examine the relationship between organizational learning and business 
 performance in the quantity surveying organizations, one should consider the 
 alignment between knowledge stock and knowledge flow.  
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Stage 1 
Through literature review, the content of individual level knowledge stock, group 
level knowledge stock and organizational level knowledge stock are illustrated. 
Knowledge acquired from these three levels is knowledge stocks. However, 
knowledge should be shared around the organization so that knowledge flow 
should be taken place. Knowledge flows can be viewed as knowledge 
transformation processes within the firm. Knowledge stocks and knowledge flows 
should be balance. Bontis and Crossan (1999) believe that misalignment between 
knowledge stocks and knowledge flow should have negative result to the business 
performance. On the other hand, since this research aims to find how 
organizational learning relates to business performance, the definition of business 
performance is first given at Section 2.3.7 of Chapter II and further states the 
adopted definition of business performance at Section 4.4.1.2 of Chapter IV.  
 
Stage 2 
The second stage is to understand whether different levels of learning can have 
positive association with organization performance and which level of 
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organizational learning contribute to have better business performance most. At 
the same time, there is to examine whether misalignment between knowledge 
stocks and knowledge flows could really cause negative association to business 
performance. These are done by sending questionnaires to private quantity 
surveying consultancy firms. Since the comparison between different natures of 
organizations is made, quantity surveying divisions in government are invited to 
participate the questionnaire survey too. In order to examine the relationship 
between organizational learning and performance in those organizations, the 
Strategic Learning Assessment Map (SLAM) is adopted. The questionnaire 
designed by Bontis and Crossan (1999) will be used a survey tool. This 
assessment map is based on the concept of 4-I framework and is a measurement 
tool to quantify the organizational learning.  
 
1.5.3 For Achievement of Objective 3 
Matzdorf et al. (2000) states that “organizational learning is seen as a source of 
competitive advantage in modern business, but in many organizations it is difficult 
to nurture and encourage”. In order to achieve the objective 3, there consists of 
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two steps: 
 
Stage 1 
First of all, through the literatures, there could understand what the potential 
barriers are and to understand the reasons why they exist.  
 
Stage 2 
The next stage is to examine which factors could affect the organizational learning 
to be taken place. By using the questionnaires, the encouragement factors and 
obstacle factors are both questioned. Through this process, the significance factors 
to affect the respondent’s company to implement organizational learning can be 
investigated. In this part, the questionnaires for determining affecting factors 
designed by Leung (2000) are adapted.  
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1.6 STRUCTURE OF THE THESIS 
The dissertation is mainly divided into 4 parts as follows: 
 Part A: Introduction    (Chapter I) 
 Part B: Literature Review   (Chapter II) 
 Part C: Theoretical Framework  (Chapter III) 
 Part D: The Research    (Chapter IV, V, VI and VII) 
 
Chapter I   Introduction 
It is the introduction of the whole dissertation. The background, statement of the 
problem, objectives, and significance of this study are briefly introduced. The 
structure of the thesis is also mentioned.   
 
Chapter II  Literature Review 
This chapter aims to review literatures in organizational learning and propose a 
model to integrate those important concept of organizational learning. The terms 
and definitions of learning and organizational learning are defined in order to have 
a better understanding. The components for constructing organizational learning 
and the processes of transferring knowledge within the firms are explained. 
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Furthermore, the barrier of organizational learning are illustrated 
 
Chapter III  Framework and Hypothesis Development 
In this chapter, the theoretical framework used in this research is explained. The 
details of SLAM framework are illustrated and the meanings of each component 
are discussed. In accordance with the concept of SLAM framework, hypotheses 
are constructed to test the relationship between organizational learning and 
business performance.   
 
Chapter IV  Methodology 
In this chapter, method of collecting data, the target group and the questionnaire 
set are illustrated. The methods for analyses are explained as well.   
 
Chapter V  Data Analysis 
It is going to analyze the data collected from the respondents who come from 
quantity surveying organizations either in private sector or public sector. The 
common method for knowledge acquisition in these two types of organizations is 
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investigated first. Then, the relationship between organizational learning and 
business performance is examined by using multiple linear regressions. The other 
possible factors influence the organizational learning which is studied by different 
kinds of test such as t-test. The affecting factors for implementing organizational 
learning in the firm are determined too.  
 
Chapter VI  Discussion 
In this part, discussion will be made based on the data analysis performed in the 
last chapter. The pheromones of organizational learning appeared in consultancy 
quantity surveying firm and government quantity surveying division will be 
discussed.  
 
Chapter VII  Conclusion 
This chapter is the conclusion for the whole dissertation. It includes the summary 
of the discussion of the findings, limitation of this research and recommendations 
for further studies.
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CHAPTER II  LITERATURE REVIEW 
 
2.1 OVERVIEW 
The scope of organizational learning is so wide that consists of different 
definitions, frameworks and terminology to describe and generalize the model. In 
order to understand the concept of organizational learning, the literatures about 
organizational learning are reviewed and the essential elements of organizational 
learning are outlined. However, at the beginning, it should be understood what the 
learning is so that there can realize why organizational learning is necessary and 
know how organizational learning is taken place. On the other hand, the model is 
proposed which briefly outlines what components of organizational learning are 
introduced in this chapter.  
 
2.1.1 Proposed Integrated Model 
The model (Figure 1) is proposed to integrate different ideas of organizational 
learning and illustrates the relationship of different components. At first, 
organizational learning consists of levels of learning. However, learning is not 
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static, so there should recognize how organizational knowledge is constructed by 
multi-level learning and how that knowledge transfers throughout the organization. 
In addition, the 4-I framework (Crossan et al., 1999) is reviewed as it embeds the 
dynamic learning system with individual, group, and organizational level learning, 
as well as spell out how to create knowledge inside the organizations. In fact, no 
matter what the content of organizational learning theory is, the ultimate goal of 
organizational learning is to bring out better performance. Furthermore, 
organizational learning sometimes cannot be implemented successfully. The 
barriers should exist to obstruct organizational learning. The following figure aims 
to figure out the above concept.  
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LEARNING  
Remarks of Dynamic Process: 
     Feed-forward Flow 
   Feed-back Flow
INFORMATION PROCESSING 
(Huber, 1991) 
Knowledge 
Acquisition 
Information 
Distribution
Information 
Interpretation 
Organizational 
BETTER PERFORMANCE 
(OUTCOME) 
BARRIERS OF 
ORGANIZATIONAL 
OUTCOME 
Stimulus 
Transformation
Response 
LEARNING THEORY 
ORGANIZATIONAL LEARNING 
- Socialization 
- Internalization 
- Externalization 
- Combination 
KNOWLEDGE 
CREATION 
(Nonaka, 1994) 
Intuiting 
Interpreting 
Integrating 
Institutionalizing 
4-I FRAMEWORK 
(Crossan, Lane and 
White, 1999) 
Individual- 
level Learning 
Group-level 
Learning 
Organization- 
level Learning 
LEVELS OF LEARNING AND 
KNOWLEDGE FLOWS 
CONSTRUCT AND PROCESSES OF 
ORGANIZATIONAL LEARNING 
(Sources: Crossan et al., 1999; Guthrie, 1930; Huber, 19991; Nonaka, 1994) 
Figure 1  Proposed Integrated Mo del for Organizational learning  
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2.2 LEARNING 
Before deeply investigating the concept of organizational learning, the definition 
of learning is given and points out some important ideas about learning.  
 
2.2.1 Definition of Learning 
 “Learning is a process of change in cognition and behavior, and it does not 
 necessarily follow that these changes will directly enhance performance” 
 (Crossan et al., 1995) 
 
Learning is mainly understood as education and training (Matzdorf et al., 1999).  
In more theoretical speaking, learning is a process of change in the 
situation-action linkages (Carroll et al., 2003). There are two types of changes. 
One is on cognitive side and the other one is behavioral change.  
 
Behaviorism emphasizes learning as a desired permanent change in behavior, 
whether or not memory was affected (Sims, 1999). Huber (1991) has a same point 
of view and he states that learning occurs when knowledge is processed and a 
range of potential behaviors changed. Hence, they viewed learning is to change 
people in behavioral aspects.  
 
CHAPTER II 
LITERATURE REVIEW 
 - 21 - 
Apart from behavioral change, some scholars believe that learning can lead 
cognitive change. Nevertheless, learning does not depend on how much 
information intake. Information only acts as a tool to help people to do analysis in 
order to solve problems and make decision. Senge (1990, cited by Gilley and 
Maycunich, 2000) argues that “learning has very little to do with taking 
information. Learning, instead, is a process that is about enhancing capacity. 
Learning is about building the capabilities to create that which you previously 
could not create. It ultimately relates to action, which information is not.” 
Therefore, information cannot help people to increase their capabilities and 
change people’s attitudes, but learning can. Learning should assist people to 
increase their ability in problem solving and making decision in order to improve 
their performance and quality of their actions. As a whole, learning is possible to 
cause behavioral change as well as cognitive change.  
 
2.2.2 Learning Theory  
In order to conceptualize what learning is, two important learning theories are 
highlighted. These theories can provide the foundation to this research.  
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Learning theory is to spell out how learning takes places and the essential 
component for learning. Stimulus and response are the two central ideas for 
creating learning. Here, Thorndike’s theory (Thorndike, 1911) and Guthrie’s 
theory (Guthrie, 1935) are briefly introduced.  
 
2.2.2.1 Thorndike 
Thorndike (1911) develops the learning theory. He states that learning occurs if 
and only the response that has some “effect” upon the environment (cited by 
Bolles, 1975). When people receive the stimulus from the environment, then they 
would give the corresponding response. He believes that learning in animals and 
in human should not be same. Learning in people should involve ideas, 
appreciation of experience, awareness of logical relations, and so on. Their 
stimulus-response connection (S-R) should not like animal which is fixed and 
reflection only.  
 
2.2.2.2 Guthrie 
All learning is a consequence of association between a particular stimulus and 
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response (Guthrie, 1935). This idea is same as Thorndike’s theory. Learning takes 
place in a single trail. However, since each stimulus pattern is slightly different, 
general response may be produced by many trails. Guthrie (1935) proposes that 
that kind of learning from different trails is called substitute stimulus (cited by 
Bolles, 1975). When the substitute stimulus input into the system (Figure 2), a 
new response is generated. Improvement eventually comes over a series of trails 
as irrelevant responses are unlearned or not included in successive associations.  
 
   Stimulus        Response 
 
      Substitute stimulus 
 
   Figure 2  Path of Substitute Stimulus 
      (Adopted Guthrie, 1935) 
 
2.2.3 Learning and Changes 
As mentioned before, learning is a process of change in cognition and behavior. 
Through receiving stimulus from external environment and taking corresponding 
responses, interpretation (cognition), adaptation (behavior), or both may be 
changed. Crossan et al. (1995) propose the 2 x 2 matrix to lie down a holistic view 
of learning. The matrix is shown in Figure 3 which illustrates the relationship 
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between learning, cognitive change and behavior change.   
 
 
Friedlander (1983) claims that learning does not necessary lead to observable 
behavior changes. Learning can lead to have new insight or knowledge 
enrichment, in which Crossan et al. (1995) explain the differences between 
interpretation (cognition) and adaptation (behavior). 
 
(Source:  Crossan et, al. (1995, p. 351) 
Figure 3  Cognition, Behavior, and Learning 
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 “The adaptation view of learning might acknowledge between knowledge 
 and  action; however, the changes in action or behavior are considered the 
 value-added learning…On the other hand, an interpretive view of learning 
 assumes that changes in knowledge will ultimately be reflected in changes in 
 actions or behaviors.” (1995: 350) 
 
Although learning dose not necessary to have behavior change, cognition and 
behavior cannot be viewed as two separated matters. There believes that the 
interdependence between cognition change and behavior change is existed.  
 
From the above matrix (Figure 3), it can be observed that there are six types of 
learning that is proposed by Crossan, White and Djurfeldt (1995), in which 
different types of changes and actions are formed. Firstly, there is “no learning” if 
no cognitive change or behavioral change. Conversely, when there is both 
cognitive and behavioral change, the type of learning can be viewed as “integrated 
learning”. If people understand and then act, this is “anticipatory learning”. It 
should be more on cognitive side rather than behavioral change. If using incentive 
systems affect actions but no impact on understanding to members in the 
organization, this is “forced learning”. However, if individual suspends his or her 
belief in order to try something out and the actions is non-traditional set, this is 
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“experimental learning”. Finally, “block learning” will be found if cognitive 
changes are not supported by changes in action. Crossan et al. (1995) describe that 
most of members in the organization is under “forced learning”.  
 
2.3 ORGANIZATIONAL LEARNING 
2.3.1 Definition of Organizational Learning 
After understanding what learning is and the potential changes through learning, 
organizational learning is going to be investigated. As mentioned in the earlier part 
of this chapter, the definition of learning is focusing on the situation-action 
linkages. Here, “organizational learning can be considered as an analogous change 
at an organizational level” (Carroll et al., 2003). In fact, the theory of 
organizational learning has been developed over past 30 years. Many writers and 
scholars develop the theory and the definition of organizational learning. Although 
there are many definitions of organizational learning, the major concern is that 
“how does organization learn?” There is highlighting some of the definitions and 
is shown as follows: 
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“When individuals within an organization experience a problematic situation 
and  inquire into it on behalf of the organization. The learning must become 
embedded in the images of organization held in its members’ minds and/ or 
in the epistemological artefacts embedded in the organizational environment” 
(Argyris and Schon, 1996).  
 
“Individual learning becomes organizational learning when new knowledge 
is transferred across unit boundaries to others in the organization that can 
benefit from what has been learned” (Hamel, 1991). 
 
  “An entity learns if, through its processing of information, the range of its 
 potential behaviors is changed” (Huber, 1991).  
 
“Organizational learning is viewed as routine-based, history-dependent, and 
target oriented. Organizations are seen as learning by encoding, inferences 
from history into routines that guide behavior” (Levitt and March, 1998). 
 
“Organizational learning can be defined as a dynamic process of creation, 
acquisition, and integration of knowledge aimed at the development of 
resources and capabilities that contribute to better organizational 
performance” (Lopez et al, 2005).  
 
“Organizational learning is a process by which the organizations’ knowledge 
and  value base changes, leading to its improved problem solving ability and 
capacity  for action” (Probst and Buchel, 1997).  
 
From the above abstract and definitions shown in Table 1, different perceptions to 
the organizational learning from various theorists can be found. Some theorists 
interest in the outcomes of organizational learning and some of them emphasize 
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on the processes and the elements for constructing organizational learning. 
However, the central idea of organizational learning is to concern how to develop 
a new knowledge or insights, or have, at least, the potential to influence the 
behavior. Whatever there is cognitive change or behavioral change, the ultimate 
goal of organizational learning is to lead a better performance. 
 
The definition of organizational learning adopted for this research is “the 
organizational learning is as the process through which stocks and flows of 
knowledge are managed to increase business performance” (Bontis, 1999), in 
which the definition of knowledge stocks and flows will be given later. The 
scholar believes that when individual learning and group learning are managed 
and knowledge become institutionalized, organizational learning is then taken 
place, where knowledge is embedded in non-human repositories such as routines, 
systems, structures, culture, and strategy (Crossan et al., 1999; Nelson and Winter, 
1982; Walsh and Rivera, 1991, cited by Vera and Crossan, 2001). This kind of 
learning processes would bring benefit to business performance.  
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Year AUTHORS DEFINITION 
1978 Argyris & 
Schon  
Organizational Learning is a process of detecting and correcting errors. 
1984 Daft & Weick  Organizational learning is knowledge about the interrelationships between the organization’s action and the 
environment. 
1985 Fiol & Lyles  Organizational learning means the process of improving actions through better knowledge and 
understanding.  
1988 Levitt & March Organizations are seen as learning by encoding inferences from history into routines that guide behavior. 
1989 Stata  Organizational learning is the principal process by which innovation occurs. In fact, I would argue that the 
rate at which individuals and organizations learn may become the only sustainable competitive advantage, 
especially in knowledge-intensive industries.  
1990 Senge  Learning organizations are organizations where people continually expand their capacity to create the results 
they truly desire, where new and expansive patterns of thinking are nurtured, where collective aspirations are 
set free and where people are continually learning how to learn together. 
1991 Day  Organizational learning is comprised of the following processes: open-minded inquiry, informed 
interpretations and accessible memory. 
1991 Huber An entity learns if, through its processing of information, the range of its potential behaviors is changed. 
1992 Lee et al. The organizational learning process is viewed as a cyclical one in which individuals’ actions lead to 
organizational interactions with the environment. Environmental responses are interpreted by individuals 
who learn by updating their beliefs about cause-effect relationships.  
1992 Meyer-Dohm 
 
Organizational learning is the continuous testing and transforming of experience into shared knowledge that 
the organization accesses and uses to achieve its core purpose. 
1992 Mills & Friesen  A learning organization sustains internal innovation with the immediate goals of improving quality, 
enhancing customer or supplier relationships, or more effectively executing business strategy, and the 
ultimate objective of sustaining profitability. 
1992 Nadler et al.  Learning requires an environment in which the results of experiments are sought after, examined and 
disseminated throughout the organization. 
1993 Garvin  A learning organization is an organization skilled in creating, acquiring and transferring knowledge, and at 
modifying its behavior to reflect new knowledge and insights. 
1993 Kim  Organizational learning is defined as increasing an organization capacity to take effective actions. 
1993 Levinthal & 
March 
Organizational learning copes with the problem of balancing the competing goals of developing new 
knowledge and exploiting current competencies in the face of the dynamic tendencies to emphasize one or 
the other. 
1994 Slater & Narver  At its most basic definition, organizational learning is the development of new knowledge or insights that 
have the potential to influence behavior.  
1995 Scwandt A system of actions, actors, and processes that enables an organization to transform information into valued 
knowledge which increases its long-run adaptive capacity. 
1996 Marquardt 
 
An organization which learns powerfully and collectively and is continually transforming itself to better 
collect, manage, and use knowledge for success.  
1996 Miller  Learning is to be distinguished from decision making. The former increases organizational knowledge. The 
latter need not. Learning may in fact occur long before, or long after, action is taken. 
1998 Crossan et al.  Learning is a process of change in cognition and behavior, and it does not necessarily follow that these 
changes will directly enhance performance. 
 
Source: Bontis et al. (2002, p.439). 
Table 1 Definition of Organizational Learning  
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2.3.2 Levels of Learning 
In the above definitions, it can recognize when individual learning and group 
learning become institutionalized, organizational learning is then occurred. In this 
section, these three levels of learning are reviewed and to understand what the 
differences between these levels of learning are.  
 
In fact, as early as 1965, the scholars have believed that learning occurs at 
individual, group, and organizational levels, in which the same process of learning 
across these levels. Spender (1996) describes that “organizational learning occurs 
when knowledge is transformed from an individual to a collective level”. 
Meanwhile, if learning is occurred between organizations through partnerships 
and joint ventures, the fourth level, interorganizational, will be found. Apart from 
the hierarchy of learning system, there are four subsystems proposed by Gilley 
and Maycunich (2000). The four subsystems include learning, organization, 
people and knowledge. These four systems are inter-related to each other.  
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2.3.2.1 Individual Level 
Organization can be viewed as the sum of its members. Dogson (1993) points out 
that  
 
“individuals are the primary learning entity in firms and its individuals which 
create organizational forms that enable learning in ways which facilitate 
organizational transformations”. Knowledge inflow to the organization 
largely depends on the individuals. Each person takes responsibility for 
learning. Elkjare (2003) describe the role of individual learns is to be 
engaged in sense making, and to create knowledge within and among their 
entity.  
 
All learning activities should come into human mind first and then interpret and 
share to each others. Individual learning can be gained from problem solving and 
learning from experiment, from others, and from own experiences (Garvin, 1993 
and Huber, 1991). Organization learns can be achieved through their members. 
Simon (1991) states that “all learning takes place inside individual human heads; 
and organization learns in only two ways: (1) by learning of its members, or (b) by 
ingesting new members who have knowledge the organization didn’t previously 
have”. Hence, the knowledge acquisition of the firm mainly depends on its 
individuals. In addition, the foundation of organizational capabilities depends on 
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the skills of its individual members (Cohen, 1991). 
 
Admittedly, the organizations should not simply rely on their individuals without 
any support. The organization should provide incentive systems, and learning 
structure in order to encourage the individuals to learn and organization able to 
capture knowledge from individuals. Furthermore, organization should offer 
individuals never-ending and varied opportunities to learn. Marquardt (1999) 
believes that “training, self-study, technology-based instruction, observation, 
insight and reflection which can help individuals to increase of skills, insights, 
knowledge, attitudes, and value acquired”. Therefore, the success of organization 
learning should not only depend on its members where supporting system should 
be toward to the members as well. This just likes the four subsystems proposed by 
Gilley and Maycunich (2002), in which learning, organization, people and 
knowledge should be interacted.  
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2.3.2.2 Group/ Team Level 
Group learning views as an extension of individual learning. March and Olsen 
(1976) believe that “learning must be shared, evaluated, and integrated with that 
done by others”. In the group, each person should take their responsibility for 
learning and then share it to their team. Hence, group learning occurs when 
individuals share their experiences, values, beliefs, assumptions, and knowledge 
through communication and collaborative learning. Crossan et al. (1995) 
summarize the idea of organizational learning and state that “organizational 
learning would be incomplete if no information was shared and no common 
meaning developed”. Hamel (1991) also support this idea and he states that the 
aim of team learn is to share a common approach, support each other in individual 
learning, and cooperate with other teams in the learning process. Group learning is 
viewed as sharing and integrating the individual members’ understanding. Some 
literatures points out that group learning is a tool for information processing 
(Huber, 1991). Crossan et al. (1995) also support this idea and suggest that 
information should be routed to the appropriate people. In fact, the aim of group 
learning does not simply to share knowledge, in which knowledge must reach to 
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appropriate person; otherwise, knowledge is not useful and wastes the individual’s 
time to get understanding. Furthermore, one effectively group learning should able 
to let the members to discover new perceptions or knowledge and to facilitate the 
communication between members to achieve a positive end.  
 
Through the literatures, it can be found that many researchers believe group 
learning is better than individual learning. Group learning should able to increase 
knowledge, skills, and competences of, by, and within groups. However, inside the 
team, the capability of each member should be fully utilized; otherwise, the value 
of intangible asset to the organization will be decreased. On the other hand, since 
group learning involve number of individuals who share their own ideas that may 
not be same as each person, conflict resolutions by integrating divergent views 
into an acceptable understanding without compromise is sometimes existed 
(Gilley and Maycunich, 2000). 
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2.3.2.3 Organization Level  
Organizations are made up of divisions, departments, committees and teams. 
Organization level learning is to increase learning capacity of the organization. 
The speed of learning, depth of learning and breadth of learning are ultimately 
improved. Organizational level learning occurs when new knowledge from 
individuals is transferred across units’ boundaries (Hamel, 1991). However, 
organizations do not have brain. There should have some systems to associate 
with. Levitt and March (1988) mention that “organizations are seen as learning by 
encoding inferences from history into routines that guide behavior”. The guidance 
is essential element for organization level learning. Fiol and Lyles (1985) state that 
“the learning system should be developed and maintained that not only influence 
their immediate members, but are then transmitted to others by way of 
organization history and norms etc”. The rationale behind is that members come 
and go, and leadership changes, but organizations’ memories should not be easily 
affected by those physical factors. It should able to preserve certain behaviors, 
mental maps, norms and values over time. Knowledge should not be disappeared 
even the member’s turnover. Hence, systems, structures, procedures and strategy 
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of the organization are the important components for learning (Fiol and Lyles, 
1985; Hedberg, 1981 cited by Crossan et al., 1995).  
 
2.3.2.4 Interorganization Level 
Interorganizational learning is added to the fourth level. This type of learning is 
taken place when the form of learning is existed between organizations through 
partnerships and joint ventures. Various scholars claim that interorganizational 
learning is critical to competitive success, noting that organizations often learn by 
collaborating with other organizations (Levinson & Asahi, 1996; March & Simon, 
1958l; Powell et al., 1996, cited by Dyer and Singh, 1998). The most important 
thing for interorganizational learning is that the firm’s alliance partners can 
provide the source of information and new ideas for each other that result in 
performance-enhancing. Since the purpose of this research is to find out the 
organizational learning inside the firm, the inter-organizational learning will not 
be focused in this paper.  
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2.3.2.5 Integrating the Levels 
Learning is an individual phenomenon, which benefits the organization entirely 
through the individual’s sharing (Pham and Swierczek, 2006). The benefits bring 
from organizational learning is much greater than sum of individual learning. 
Individuals share their knowledge inside their team and then transfer it outside the 
boundaries to the organization and associated with the organizational practices, in 
which the organizational learning is taken place. Crossan et al. (1995) clearly 
describe the integration of these different levels of learning. “Individuals and 
groups interpret and integrate information that understanding often benefits from a 
process of institutionalization, in which the learning embedded in the design of the 
system, structures, and procedures of the organization”. Systems and procedures 
are instrument in defining what data is captured and attended to. Non-human 
instruments use to store knowledge which enables the organization to benefit from 
past learning and it minimizes the effect from staff turnover. Organizational 
learning can be achieved when there have high level of individual, group, and/ or 
organizational learning (Crossan et al, 1995). 
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2.3.3 Construct and Processes of Organizational Learning 
The levels of organizational learning are discussed previously. However, there 
should ask how organizational learning will be taken place. In this section, there is 
going to focus on how to construct organizational learning. The processes and 
elements of organizational learning will be discussed as follows.  
 
2.3.3.1 Nonaka‘s Theory: Knowledge Creation 
Nonaka (1994) explain how the organizational knowledge is developed and 
acquired through the interaction between tacit and explicit knowledge. Nonaka 
(1994) provides the definition of these two dimensions of knowledge creation. 
“Explicit” refers to knowledge that is transmittable in formal and systematic 
language. This kind of knowledge is about the records of the past and is captured 
in libraries and databases and is assessed on a sequential basis. Knowledge is 
much more concrete. Conversely, “tacit” knowledge is hardly to formalize and 
communicate and it involves personal quality. However, the scholar believes that 
tacit knowledge also involves both cognitive and technical elements.  
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Nonakan (1994) provides the framework to explain how these two dimensional 
knowledge to form four different kinds of knowledge modes and to show how 
existing knowledge can be converted into new knowledge. The four different 
“modes” of knowledge conversion include: (a) from tacit knowledge to tacit 
knowledge, (b) from explicit knowledge to explicit knowledge, (c) from tacit 
knowledge to explicit knowledge and (d) from explicit knowledge to tacit 
knowledge. And those kinds of conversion are called (a) socialization, (b) 
externalization, (c) internalization and (d) combination respectively (Figure 4). At 
the same time, Nonaka (1994) also proposes the framework to show where the 
knowledge creation is taken place and notify that knowledge level can be 
amplified from individual to organizational level (Figure 5).  
 
      
 
 
Socialization Externalization 
Internalization Combination 
Tacit Knowledge To   Explicit Knowledge 
 
Tacit Knowledge 
 
From 
 
Explicit Knowledge 
    (Source:  Nonaka (1994, p.19) 
    Figure 4  Modes of the Knowledge Creation 
 
 
CHAPTER II 
LITERATURE REVIEW 
 - 40 - 
 
 
 
 
Now, there is going to discuss four modes of knowledge creation one by one.  
 
Socialization 
The first mode is that the conversion of tacit knowledge through interaction 
between individuals. The explicit knowledge is absent in this form of knowledge 
creation. Individuals share their experience and the tacit knowledge is then created. 
This process is called socialization. In fact, socialization is related to 
(Source:  Nonaka (1994, p20)  
Figure 5  Spiral of Organizational Knowledge Creation 
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organizational culture. It usually starts with the building of a “team” (Nonaka, 
1994) and the members can share their experience through the team. Hence, 
experience sharing is the important issue in this mode of knowledge conversion. 
Nonaka and Takeuchi (1995) explain how tacit knowledge creates: 
  
 “An individual can acquire tacit knowledge directly from others without 
using language. Apprentices work with their masters and learn craftsmanship 
not  through language but through observation, imitation, and practice. In the 
business setting, on-the-job training uses basically the same principle. The 
key to acquiring tacit knowledge is experience. Without some form of 
shared-experience, it is extremely difficult for one person to project her- or 
himself into another individual’s thinking process.” (1995:63)  
 
Combination 
Combination is same as socialization which is made by the same kind of 
knowledge; however, combination is formed by explicit knowledge rather than 
tacit knowledge. In this mode of knowledge conversion, it uses of social processes 
to combine different bodies of explicit knowledge from individuals. As mentioned 
previously, explicit knowledge is a kind of knowledge that is transmittable in 
formal and systematic language. Hence, individuals share their explicit knowledge 
through exchange mechanisms such as meetings, telephone conversations, 
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documents, or via computer system. Nonaka (1994) states that new knowledge is 
created by reconfiguring of existing information through the sorting, adding, 
recategorizing, and recontextualizing of explicit knowledge. Combination is 
rooted in information processing.  
 
Externalization 
The third and fourth modes also have interaction between tacit knowledge and 
explicit knowledge. From Figure 3, it can be recognized that “the interactions 
between tacit knowledge and explicit knowledge will tend to become larger in 
scale and faster in speed as more actors in and around the organization become 
involve” (Nonaka, 1994).  
 
The third mode is externalization, in which tacit knowledge converts to explicit 
knowledge. Since tacit knowledge is hardly to express and communicate, one 
effective method of converting tacit knowledge into explicit knowledge is the use 
of metaphor (Nonaka, 1994). Through using metaphor, members in group enable 
to articulate their own perspectives. Lakoff and Johnson (1980) define that “the 
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essence of metaphor is understanding and experiencing one kind of thing in terms 
of another”. Nornaka and Takeuchi (1995) also suggest that the sequential use of 
metaphor, analogy and model can effectively and efficiently to convert tacit 
knowledge into explicit knowledge. Tsoukas (1991) clearly explain that 
“metaphors involve the transfer of information from a relatively familiar 
domain…to a new and relatively unknown domain.” Hence, externalization can 
also be viewed as the process of concept creation which is triggered by dialogue 
or collective reflection (Graumann, 1990).  
 
Internalization 
The last one is internalization which is the conversion of explicit knowledge into 
tacit knowledge. In this mode, “action” is deeply related. Nornaka and Takeuchi 
(1995) belive that internalization takes place when organizations can help 
individuals re-experience which others own. Through “learning by doing” process, 
participants in the group share explicit knowledge that is gradually translated. And 
through interaction and a process of trail-and-error, explicit knowledge can 
become into different aspects of tacit knowledge. Nornaka and Takecuchi (1995) 
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give an example to explain how explicit knowledge converts into tacit knowledge. 
  
“If reading or listening to a success story makes some members of the 
organization feel the realism and essence of the story, the experience that 
took place in the past may change into a tacit mental model. When such a 
mental  model is shared by most members of the organization, tacit 
knowledge becomes part of the organizational culture.” 
 
2.3.3.2 Huber’s Theory – Information Processing 
Apart from knowledge creation, there should be valuable to ask how organizations 
learn. Through literature on the learning theory, it can be found that learning 
occurs when people receive stimulus whatever the level of importance of stimulus 
is.  The other type of learning is through trail-and-error learning, instrumental 
learning, or reinforcement learning. Knowledge from individuals views as 
information to the organizations and to other members. That information should 
be shared in order to enhance the capabilities of individuals. Hence, some scholar 
focuses the organizational learning theory on the information processing. In fact, 
information processing is the “input-process-output” sequence. 
 
Huber (1991) emphasizes on information processing and suggests four processes 
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and elements for organizational learning (a) knowledge acquisition, (b) 
information distribution, (c) information interpretation, and (d) organizational 
memory.  These four constructs integrally linked to organizational learning. 
Figure 6 shows how the information processing occurs in the organization.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Source: Huber (1991, p. 127) 
Figure 6  Constructs and Processes Associated with Organizational Learning 
Experimenting Organizations 
Organizational Self-appraisal 
Organizational Experiments 
Unintentional or Unsystematic 
Learning  
Scanning 
Fixed Search 
Performance Monitoring 
Subconstructs and Subprocesses 
Congenital Learning 
Experiential Learning 
Vicarious Learning 
Grafting 
Searching and Noticing 
Cognitive Maps and Framing 
Experience-based Learning 
Curves 
Media Richness 
Information Overload 
Unlearning 
Knowledge Acquisition 
Information Distribution 
Information Interpretation 
Organizational Memory 
Storing and Retrieving 
Information 
Computer-Based 
Organizational Memory 
Constructs and Processes Subconstructs and Subprocesses 
 
CHAPTER II 
LITERATURE REVIEW 
 - 46 - 
Knowledge Acquisition 
The first step of organizational learning under information processing theory is 
knowledge acquisition. Knowledge acquisition is the development or creation of 
skills, insights, relationships (Pham and Swierczek, 2006). By using different type 
of knowledge, the performance of the individuals, groups or organizations can be 
improved. The companies can acquire knowledge via congenital learning, 
experiential learning, vicarious learning, grafting and searching. Some knowledge 
is about the technical skills and some of them are about the performance.  
 
(i) Congenital Learning 
Organizations should not start with nothing. Some scholars believe that the nature 
of an organization is greatly affected by the nature of its founders and its founding. 
Individuals and organizations should bring the new organization to have 
knowledge when the firm is established. Huber (1991) states that “an 
organization’s congenital knowledge is a combination of the knowledge inherited 
at its conception and the additional knowledge acquired prior to its birth”.  Since 
the target organizations in this research are established a number of decades, this 
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type of knowledge creation will not be focused.  
 
(ii) Experiential Learning 
The organizations acquire knowledge is mainly via direct experience. Experiential 
learning is based on trail-and-error learning. The companies repeat the process in 
the same general direction unless the outcome of a movement is negative. The 
cause-effect relationship between organizational actions and outcomes is 
concerned as the availability of feedback. The feedback prcoess should able to 
enhance experiential learning. This just like Guthrie’s learning theory (Guthrie, 
1935). The performance will be improved by number of substitute stimulus. This 
concept also match with single-loop learning which proposed by Argyris and 
Schon (1978) 
 
The other major type of knowledge acquisition is organizational self-appraisal. 
The purpose of organizational self-appraisal is to gather information about 
“problems, concerns, and needed changes from organizational members, 
organizing this information, sharing it with the members, and involving the 
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members in choosing, planning, and implementing actions to correct problems 
identified” (Argyris, 1983; Lewin, 1949; MacNamara & Weeks, 1982; Peter & 
Robinson, 1984; Trist, 1983; cited by Huber, 1991). Since the organizations are 
formed by number of individuals and they should have their preferences, the 
organizations should handle their conflict. Argyris and Schon (1982) propose the 
double-loop learning which changes the governing values, norms or policies. That 
means the original goal is changed if necessary (Figure 7). Knowledge which is 
generated through double-loop learning supports a firm’s ability to understand the 
consequences of past action respond to new environment stimuli and establish 
new mental models that override the existing one.  
 
 
 
 
 
 
 
 
 
 
(iii) Vicarious Learning 
Apart from creating knowledge inside its own organization, organizations also 
Goals Actions Results 
Corrections 
Corrections 
(Source: Probst, G. and Buchel, B. (1997, p.34)  
Figure 7   Reconstructive, or Double-loop, learning 
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attempt to learn about the strategies, administrative practices, and especially 
technologies of other organization (Czepiel, 1975; Sahal, 1982; cited by Huber, 
1991). The companies always search for information what corporate competitors 
are doing and how they do it through professional meetings, trade shows, 
publication, or networks of professionals (Huber, 1991).  
 
(iv) Grafting 
Grafting is other form of knowledge acquisition from outside. The organizations 
sometime increase their knowledge store by acquiring and grafting on new 
members who possess knowledge not previously available within the organization 
(Huber, 1991). If the companies require complex forms of information or 
knowledge, grafting is often faster than obtaining from direct experience.  
 
(v) Searching and Noticing 
Learning can occur through exploration or exploitation (March, 1995). 
Exploration is obtained knowledge through past experience. It may be 
characterized by search. There are three types of methods for searching and 
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noticing which include scanning, focused search and performance monitoring 
(Huber, 1991). Scanning is the organizations to sense the wide-range information 
from its external environment so that they can enhance their strategic management 
effectively. Focused search occurs when the individuals or teams actively search a 
narrow segment of the organizations’ internal or external environment in order to 
solve their actual or suspected problems. Performance monitoring means that the 
organizations review their performance in order to recognize whether the 
organization’s effective enough in fulfilling its own pre-established goals or not.  
 
Information Distribution 
The second step of knowledge creation for organizational learning is information 
distribution to different subgroups. “New” knowledge can be obtained through 
information distribution. Organizational units distribute information and they can 
find information from each other quickly. In fact, combining information from 
different subunits leads not only to create new information to other groups but also 
to have new understanding and mutual adjustment among groups. Huber (1991) 
believes that “information distribution leads to more broadly based organizational 
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learning”.  
 
Information Interpretation 
Daft and Weick (1984) provide the definition of interpretation as “the process 
through information is given meaning” and “the process of translating events and 
developing shared understandings and conceptual schemes.” Huber (1991) 
believes that “more learning has taken place when more units inside the 
organization understand the nature of the various interpretations held by other 
units”. However, information interpretation may not be prefect as individual 
human beings are not prefect. They may make systematic errors in recording the 
events of history and in making inferences from them (Levitt and March, 1988). 
Information overload and lack of cognitive map affect information interpretation 
as well (Huber, 1991).  
 
Organizational Memory 
This is the last step to construct organizational learning and it is important part for 
the organization. Organizational learning should be systematized into practices 
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and processes in order to maintain the knowledge, behavior, norms and value even 
personnel turnover. There is no doubt that nobody can predict how the dramatic 
environment changes in the future. Stock of information can be prepared for future 
needs. Huber (1991) states that “organizations store a great deal of “hard” 
information on routine basis.” Those common practices or great deal of 
organization knowledge about how to complete the tasks should be stored in the 
form of standard operating procedures, routines, and scripts (Feldman, 1989; 
Gioia & Poole, 1984). Nowadays, the computer-based system are important for 
storing “hard” information, in which information can be created and transmitted 
through organization’s electronic mail, electronic bulletin board, or electronic 
blackboard systems etc. in order to increase the efficiency to share knowledge. 
Apart from using computer, the organization can use the documents, accounts, 
files, standard operating procedures and rule books to record all their experiences. 
However, some conceptual idea may not be expressed substantially such as beliefs, 
culture and mission which should apply other method to store it. For instance, the 
mission of company should be socialized to let their staff to know how their 
mission is and control their works in order to achieve the goals.  
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2.3.4 The 4-i Framework of Organizational Learning  
In the above two theories, there can be recognized how knowledge acquires and 
creates inside the organization and how knowledge/ information transfers from 
individual level to organizational level. Admittedly, the market is changing 
continually. The firm must have their strategy in order to survive. Hence, there 
may need to ask how the knowledge embedded in a firm which relates to its 
business strategy so that the firm can sustain their competitive advanatge. Crossan, 
Lane and White (1999) propose the 4-I framework and identify strategic renewal 
as the underlying phenomenon.  
 
The central idea of 4I framework is that knowledge process across the levels. 4Is 
represent as four sub-processes. These include intuiting, interpreting, integrating 
and institutionalizing. Through learning process, cognition will affect action and 
vice versa. Nevertheless, March (1991) argues that strategic renewal should also 
require the organizations to explore and learn in new ways in order to adjust their 
input elements. Exploitation and exploration are two key components for 
implementing strategic renewal. Exploration means new learning while 
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exploitation means what has been learned. Crossan et al. (1999) believe that the 
exploration and exploitation create a tension: 
 
 “The tension is seen in the feed-forward and feed-back of learning across the 
 individual, group and organizational level. Feed-forward relation to 
 exploration…feed-back relates to exploitation”. 
 
2.3.4.1 Learning Processes 
Table 2 shows the four sub-processes. The inter-relationship is taken place 
between individual level, group level and organization level learning, in which 
inputs and outcomes of each process are different. Furthermore, the exploratory 
learning and exploitation learning is integrated by feedback process and 
feed-forward process which is explained at dynamic process section.  
 
CHAPTER II 
LITERATURE REVIEW 
 - 55 - 
 
Level Process Inputs/ Outcomes Outcomes 
Intuiting 
Experiences 
Images 
Personal insight 
Individual 
Interpreting 
Language 
Metaphors  
Shared dialogue 
Group Integrating 
Negotiated action 
Interactive systems 
Cognitive maps 
Organization Institutionalizing 
Routines actions 
Rules and procedures
Knowledge systems 
(Source: Crossan, M.M., Lane, H.W. and White, R. E. (1999) 
Table 2 Learning/ Renewal in Organizations: Four Processes Through 
Three Levels 
 
Intuiting 
Weick (1995) defines that “intuiting is the preconscious recognition of the pattern 
and/ or possibilities inherent in a personal stream of experience.” Crossan et al. 
(1999) believe that intuition is the beginning of new learning and it is an important 
process to develop new insights at individual learning. The outcome of individual 
intuiting is an inexplicable sense of the possible, of what might be done. 
 
In this process, imagery and metaphor are important as these may help the 
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individuals to conceptualize the tacit knowledge as this kind of knowledge is 
difficult to share with others. Crossan et al. (1999) state that imagery, that can be 
called vision and metaphors, is to assist the individuals to interpret their insights 
and to communicate with others. Since metaphors can help individuals to explain 
their intuition and share with others, metaphors can be viewed as a means for 
beginning of the interpreting process.  
 
Interpreting 
Intuiting is the preconscious recognition. When the learning is further developed, 
knowledge will become more conscious. Interpreting begins picking up on the 
conscious elements of the individual learning process. Through the process of 
interpreting, individuals develop their cognitive maps in the various domains in 
which they operate (Huff, 1990). These cognitive maps can be considered as the 
stocks of individual learning. These stocks, which represent individual knowledge 
and competencies, have tended to be one of the key focal points of organizational 
learning.  
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In this process, the important input element is language. Individuals develop their 
cognitive map by using wordings. Crossan et al. (1999) state that “language plays 
a pivotal role in enabling individuals to develop their cognitive maps, it is also 
pivotal in enabling individuals to develop a sense of shared understanding.” 
Through talking and acting with others, developing words to describe what had 
been vague insight, and enacting these insights enabled a deeper meaning. In fact, 
the aim of interpreting is to create and refine common language, clarify images, 
and create shared meaning and understanding. The ultimate goal is to form a 
common grammar and course of action through sharing observation and 
discussion. Furthermore, experiential learning should also able to provide the 
opportunity to share a common experience (Crossan et al., 1995). Nevertheless, 
interpretation requires motivation and directions of focus. Individuals should be 
guided in order to recognize what individuals can do and what they need to do that 
enhances individual learning.  
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Integrating 
When the interpretative process move beyond the individuals and becomes 
embedded within the workgroup, integrative is formed (Crossan et al., 1999). The 
significant distinguish between interpreting and integrating is that the focus of 
interpreting is the change in the individual’s understanding and actions while the 
focus of integrating is coherent and collective actions. However, the prerequisite 
of integrating is interpreting.  
 
Integrating involves the sharing of individual interpretations to develop a common 
understanding. For developing coherence, shared practice is importance. Shared 
practice can develop a common understanding and collective mind through 
continuing conversation among members of the group (Weick and Roberts, 1993), 
in which mutual adjustment and negotiation can be taken place in the process. 
Admittedly, not all kind of conversations are effective. Isaacs (1993) suggests that 
“dialogue is a discipline of collective thinking and inquiry, a process for 
transforming the quality of conversation.” Through dialogue, the group can evolve 
new and deeper shared understandings, and helps to integrate the cognitive maps 
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of the groups. Moreover, workgroups can identify areas of differences and 
agreement through sharing among different groups (Crossan et al., 1999). Through 
listening the differences, individuals inside the group can obtain some unexplored 
information. 
 
Institutionalizing 
The purpose of institutionalizing is to make the learning in more systematical way. 
This process is to embed the individual and group learning into non-human factors 
which include structures, systems, procedures, strategies, routines and prescribed 
practices of the organization. There sometimes involves information system too. 
Under Huber’s theory (1991), this process of information processing refers as 
organizational memory.  
 
The institutionalization is the means for organization to affect the learning of its 
individual members. Structures, systems, and procedures provide a context for 
interaction. Diagnostic systems develop rules and procedure to facilitate the 
repetition of routines. Over a period of time, learning from individual and group 
 
CHAPTER II 
LITERATURE REVIEW 
 - 60 - 
becomes embedded in the organization and begins to guide the actions and 
learning of organizational members (Crossan et al., 1999). However, 
institutionalized learning cannot capture all learning from individuals and groups. 
There should take time to transfer learning from individuals to groups and from 
groups to the organization, and the time lag is existed between what the 
organization needs to know and what it has learned to do.  Learning from 
institutionalization may no long be useful and fit for the environment. Hence, 
some measures should be taken in order to overcome this problem. 
 
2.3.4.2 Dynamic Process 
The above four levels are to describe how knowledge is transferred from 
individual to organizational level. Nevertheless, organizational learning is a 
dynamic process as it should suit with the dramatic business environment. When 
individuals and organization keep on to learn, this can prevnt knowledge inside 
the firm which is not useful. In fact, the organizational knowledge should not be 
static all the time. Since this reason, exploitation and exploration should across the 
levels of learning. However, the tension between exploitation and exploration is 
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produced in feed-forward and feedback processes. This tension is a fundamental 
challenge for strategic renewal.  
 
Through feed-forward process, new ideas and actions flow from the individual via 
the group to the organization levels. At the same time, learning that has been 
institutionalized feeds back from organization to group and individual level in 
order to affect their acts (Crossan et al., 1999). When environment change, the 
organization need to respond to its environment and reinterprets the events and 
experience again, and then feeds it back to the group and individuals. Admittedly, 
in this dynamic process, bottlenecks may be found as the ability of the 
organization may not able to absorb all kinds of learning (Cohen and Levinthal, 
1990). This above dynamic process is illustrated as Figure 8.  
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2.3.5 Knowledge Stocks and Flows 
In the earlier parts of this chapter, the literatures are examined the knowledge 
creation, acquisition, transformation and dynamic learning process. In this part, 
there is to integrate those concepts into two main ides of organizational learning 
which are knowledge stocks and knowledge flows. They have a closed 
relationship. Any conceptualization of knowledge requires the consideration of 
both stocks and flows: 
(Source: Crossan, M.M., Lane, H.W. and White, R. E., 1999) 
Figure 8 Organizational Learning as a Dynamic Process 
 
CHAPTER II 
LITERATURE REVIEW 
 - 63 - 
 “To manage knowledge effectively within an organization, managers need to 
 understand not just the stocks of knowledge within the firm but also how to 
 manage the actual or potential transfers and flows of knowledge within and 
 across the boundaries of the firm.” (Sanchez, 1997, cited by Bontis, 1999) 
 
Therefore, even though the firm owns a pool of knowledge, this may not be 
meaningful for the organization’s business if there lacks of managing the flows of 
knowledge. The meaning of knowledge stocks and knowledge flow is explained 
as follows which provide the basic idea for the rest of this study.  
 
2.3.5.1 Knowledge Stocks 
Stocks mean knowledge reservoirs. Stocks represent individual knowledge and 
competencies (Bertini and Tomassini, 1996, cited by Bontis, 1999). Stock 
becomes organizational knowledge through learning processes from individual 
level to organizational level via group. Through knowledge creation processes, the 
stock will be accumulated slowly. Moreover, LaBarre (1996) claims that 
“knowledge reservoirs in organizations are not static pool, which constantly 
implement new ideas, in order to constitute an ever-flowing source of corporate 
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renewal”. Vera and Crossan (2001) believe that organizational knowledge is a firm 
resource of the firm and a source of competitive advantage. Since the business 
environment is not static, organization knowledge would assist the organization to 
sustain their competitive advantage through implementing new idea. New ideas 
should be implemented in order to sustain their competitive advantage.  
 
Admittedly, the stock of knowledge is depreciating over time. In the firm, the 
knowledge acquisition can come from individual’s experience and from external 
sources such as doing research, reading journals. But this kind of knowledge is 
depreciating over time so that the contribution of older research and development 
becomes less valuable as time passes (Dierickx and Cool, 1989). The organization 
should setup a system to capture the new idea and different kind of knowledge. 
 
2.3.5.2 Knowledge Flows 
Knowledge flow is the knowledge that transfers throughout multi-levels. In the 
organization, knowledge can be transferred either through dialogue among 
co-workers or through information systems. Flows of knowledge are continuous 
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and dynamic,, in which interaction between tacit and explicit is formed. In fact, in 
the organization, the stocks can be very large, but there should notify that not all 
knowledge is useful. Hence, there should have a quality flow. There are two ways 
for determining the quality of knowledge. The first one is the individuals act as a 
gatekeeper of his or her own knowledge to consider whether knowledge should 
flow into the group through communication or documents in organizational 
system. The second one is the community of co-workers and/ or the individual’s 
superiors act as filtering mechanism to determine whether the knowledge is worth 
communicating throughout the organization (Bontis, 1999). Admittedly, the 
purpose is to keep the quality of flow. Admittedly, the quality of knowledge flow 
highly depends on the organization’s members and group itself. When knowledge 
stock associates with quality flow, it can lead successful organizational learning.  
 
2.3.6 Outcomes of Organizational Learning 
After reviewing all the elements for constructing organizational learning, there is 
going to investigate why organizational learning is so important for the firm. In 
this part, the outcomes of organizational learning are discussed.  
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The total value of the firms can be classified as tangible asset and intangible asset. 
From figure 9, the components of these two assets are illustrated, in which 
financial asset is tangible asset while the intellectual capital is intangible asset.  
 
 
 
Undoubtedly, the ultimate goal of organizational learning is to enhance the 
business performance. In other words, it is to increase the total value of the firm. 
Through learning processes, more knowledge input into database that knowledge 
can migrate into an organization and impact on business performance. From the 
above figure, it can find that performance can be measured by two aspects which 
include (i) economic/ financial results, and (ii) innovation and competitiveness. 
(Source: Roos et al., 1997, cited by Bontis, 1999, p. 398) 
Figure9 The Value Distinction Tree 
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Through literature review, it can discover that organizational learning is 
considered to be one of the fundamental sources of competitive advantage within 
the context of strategic management. Lopez et al. (2005) state that organizations 
deal with changing environment should not only process information efficiently, 
but also should create information and knowledge.  
 
Learning and performance always try to be established the linkage. Jones (2000) 
emphasizes the importance of organizational learning for performance. He defines 
the organizational learning “as a process by which managers try to increase 
employees’ capabilities in order to better understand and manage the organization 
and its environment, to accept decisions that increase organizational performance 
on a continuous basis” (cited by Lopez et al., 2005). Organizational learning can 
improve both individual performance and organization performance.  
 
Through learning process in different levels, knowledge is shared among the 
organization’s members and the organization can make feedback to group and 
individual. Lopez et al (2005) believe that outcomes of organizational learning 
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may include changes in values, skills and employee satisfaction. Pham and 
Swierzek (2006) point out that the organizational learning and organizational 
climate have a closed relationship. Organizational climate can be referred to the 
employee’s satisfaction with the work environment and commitment to the work. 
Through the feedback process of organizational learning, individuals can 
understand more about their company including mission, rules and working 
procedure. This can help the individuals to feel satisfaction in their working 
places.  
 
Apart from improving individuals’ performance, organizational learning could 
able to enhance performance to the organization as the organization would 
feedback the result of performance to form a new stimulus into groups and 
individuals. This kind of learning is as experiential learning (Huber, 1999). 
Therefore, some scholar states that organizational learning can help the firm to 
satisfy their client’s requirements. Tippins and Sohi (2003) believe that 
“organizational learning can lead their firms to learn about customers, competitors 
and regulators that stand a better chance of sensing and acting upon events and 
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trends in the marketplace”. They can make the corresponding and correct actions 
to its client and business environment. Crossan and Berdrow (2003) describe that 
“organizational learning is seen as a means to develop capabilities that are valued 
by customers, are difficult to imitate, and hence contribute to competitive 
advantage.” Furthermore, through organizational learning, the firms can 
understand and effectively satisfy the client’s expectation by developing new 
products and providing services. In addition, performance provides important 
feedback which ultimately affects how an organization continues to learn. This 
information from feedback process can be considered as sub-stimulus, which just 
like the theory of Guthrie (1935), to generate better performance and secure the 
future performance through detecting the dramatic environment. The feedback 
process is also able to make the individuals and the teams to meet the 
organization’s target. On the other hand, the feed-foreword process from 
individual and group to organization, the top manager can be more understand 
their individual member’s idea. This can enhance the relationship between the 
members in different managerial-level.  
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However, there should notify that organizational learning is not simply to 
contribute a better performance, in which a number of factors should be associated 
with. Crossan et al. (1999) propose that knowledge and learning should align with 
organization’s strategic context. Even though the organizational learning is taken 
place in the organization, the knowledge and learning should be match with the 
business strategy otherwise knowledge embedded in organization is meaningless. 
There cannot guarantee to have the positive result to the outcome if learning and 
knowledge are irrelevant to firm’s business strategy.  
 
2.3.7 Barriers of Organizational Learning 
Many theorists believe that organizational learning is a source of competitive 
advantage, but in many organizations it is difficult to nurture and encourage. This 
may be due to the barriers which obstacle the organizational learning to take. 
Matzdorf et al. (1999) think the hinder as a barrier since those factors “affect the 
members’ strategic thinking, thinking ahead, finding new ways of approaching 
problems and questions, understanding better what opportunities the market is 
presenting, approaching and dealing with clients etc”. Steiner (1998) believes that 
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barriers obstruct the managerial efforts for implementing new ideology as their 
employees may not accept. The are five possible factors to block organizational 
learning implementation 
 
2.3.7.1 Organizational Structure 
The organizations should establish the structure and practice which can provide an 
open and flexible system to encourage all individuals to learn and contribute 
(Gieskes et al., 2002). However, traditional organization structure always is strong 
hierarchy and highly centralized (Matzdorf et al. 1999; Probst and Buchel, 
1997).When decisions are made by the senior only, and comments and 
suggestions from lower/ non-management are ignored, this can be viewed as a 
strong hierarchy. Hierarchical boundaries can hinder communication and 
involvement (Matzdorf et al. 1999) which affect organizational learning 
eventually. Since the comments and suggestions from the lower management level 
are sometimes ignored, knowledge feed-forward from individuals to organization 
level via group level may not be success all the time. The barrier between senior 
and the rest will then exist. Matzdorf et al. (1999) point out that the barrier from 
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the hierarchical boundaries does not seem much of a problem in small practices, 
but it can be found in larger organizations as the level distinguish from employees 
is significant.  
 
Gilley and Maycunich (2000) believe that empowerment is very important for 
implementing success organizational learning. Organizations should transfer as 
much knowledge and power from person to person as possible. For the 
organizational structure, Romme (1996) suggests that “interpersonal in less 
hierarchical, more team-based organizations can encourage individuals to engage 
in developing their communication and other interpersonal skills. Furthermore, 
flatter organizational structure structures create a tension that elicits learning and 
personal development by employees”.  
 
On the whole, the organizational structure should facilitate the staff interaction. 
The barrier is created when there is lack of staff interaction. This prevents people 
and firms to co-operate or even communicate. However, communication is one of 
the important factors to determine whether organizational learning is success. 
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From the above literature, it can be recognized that group learning is occurred 
when individuals share their insight to their colleague within the boundaries. The 
group can further share their knowledge through integrating process in order to 
share knowledge to other group. When the employees are more collaborative, 
learning can be achieved through the interaction between of work group and have 
greater communication among them. Hence, the organization structure should 
facilitate to its members to communicate easily and allow for interaction among 
individuals to discuss the problem, share knowledge and challenge each other.  
 
2.3.7.2 Managerial Actions 
Leaders take an important role on organizational learning. In some organization, 
the design of work and work systems often encourage managers to increase their 
control and secure their position by limiting individuals’ access to resources and to 
allocate resources. Some managers are rarely willing to empower their workers 
and allow them to take responsibility for monitoring their own performance 
(Gieskes et al., 2002). Apart from avoidance of transferring information, double 
message sometimes is arisen which obstacle the individuals to contribute in 
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organizational learning and limitation in empowerment. Steiner (1998) state that 
there are two type of objectives which relate to learning. One is short-term 
objectives and the other one is long-term target. When the short-term and 
long-term two objectives are not consistence, this affects members to contribute as 
they lose their direction. Steiner (1998) points out that short-term objective, which 
is about the efficiency concerns handling the product flow, are always concrete. 
Conversely, the long-term objective is about an expression of establishing a 
learning organization which employees always do not understand as this objective 
always is abstract by their managers. In fact, positive attitude of leaders should 
able to support the learning system (Pham and Swierczek, 2006; Stonehouse et al., 
2001). Hence, the leader should create learning culture. Culture includes values 
such as courage, risk taking, empowerment, collaboration, listening, feedback, 
opportunities and performance (Teare, 1998). When the learning culture embeds 
in the organization, individuals should actively discover their own learning and 
thinking styles. On the whole, managers should encourage and teach their 
members to structure their own learning rather than structuring it for them. This is 
possible to influence how much of new insight will be transferred from 
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individuals to the groups and organizations. 
 
2.3.7.3 Organizational Culture 
Culture is defined as “the emotional environment shared by members of the 
organization” (Hoag et al., 2002). They argue that the environment reflects how 
people feel and their feelings are developed through shared perceptions of daily 
practices. Cook and Yanow (1993) claim that “there is always the possibility that 
an organization will have multiple cultures, no one of which is dominant, or that 
will be a dominant culture and one or more subcultures”. Gieskes et al. (2002) 
basically agree this idea and they state that the difficulty in organizational learning 
is due to the misalignment between multiple cultures. In the organization, there 
consists of the culture and sub-cultures. Sub-cultures are associated with divisions, 
departments, groups, work teams or professions, or come from informal groups. 
When number of culture impact on the individuals, they may easily lose their 
focus and direction which affect their performance eventually.  
 
On the other hand, Hoskisson et al (2004) also gives the definition of organization 
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learning that “an organizational culture consists of a complex set of ideologies, 
symbols, and core values that is shared throughout the firm and influences the way 
business is conducted”. The culture can affect how the firm conducts its business 
and as a mean helps regulate and control employees’ behavior. In fact, 
organizational culture can be a source of competitive advantage as cultures with 
tendency toward innovativeness encourage employees to think beyond existing 
knowledge, technologies, and parameters in efforts to find creative ways to add 
value. However, whether organizational culture become a motivator to attract 
individuals to learn, it also needs to depend on how the willingness of employees 
and their firms to accept risks when pursuing entrepreneurial opportunities. If the 
organizational culture is a type of risk avoidance, this will affect individuals to 
lean and organization to receive its individuals’ message.  
 
2.3.7.4 Incentive System 
Apart from the organization and manager factor, the other pssible barrier is come 
from individuals themselves. Matzdorf et al. (1999) mention that organizational 
learning is affected when individuals view learning is separated manner from their 
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works.  Matzdorf et al. (1999) report that some surveyors think learning requires 
extra time and extra expenses. Under this situation, individuals do not recognize 
that mistakes can be avoided when they have enough knowledge and skills. They 
ignore the importance of learning. Hence, the organization should establish the 
incentive system to encourage their individual to participate in learning and to 
avoid individual to think learning which is meaningless to them. Types of 
incentives in organizations include rewards, training and reciprocity. The firm 
provides rewards to its members for innovation, learning and knowledge related 
activities. A firm’s reward policy should be based on the learning process, not only  
reply on outcomes. In fact, there is not necessary to have financial rewards, 
non-financial reward can also encourage learning. Training is one kind of 
incentive scheme which can strengthen the knowledge of the employees and to 
transfer the basic skills. Reciprocity is an expectation that open sharing of 
knowledge will lead to individual returns to the provider. Open sharing is 
facilitated with.  
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2.3.7.5 Information Processing Capacity 
In fact, some barrier is not come from human factor, there should have some 
physical factor involved. The physical barrier of organizational learning is due to 
limited information processing capacity (Probst and Buchel, 1997). The limited 
capacity may come from individuals or organization itself.  
 
“Language can be a reason for individual dilemmas” (Steiner, 1998). The 
individuals may not understand what language that his/ her manager uses for 
communicating with them. That means the individuals does not understand what 
the meaning of information which comes from the organization. Under this 
situation, this creates cut off between higher management level and 
non-management staff. Individuals’ acts may not be up to the requirements.  
Apart from the individual capacity, the organization may also have incapability 
situation. For the organization level, information may not be distributed to all 
individuals where information is blocked or distorted due to hierarch, 
specialization or centralization inside the organization. These cause blockage to 
the decision-makers to access the useful information. The common phenomena are 
 
CHAPTER II 
LITERATURE REVIEW 
 - 79 - 
that the different management levels, functional units and operative units are cut 
off from each other. As a result, the barriers will be formed. In addition, 
psychological information disorders cause learning barrier as well (Probst and 
Buchel, 1997). That means unpleasant information is disregarded. For instance, 
the members are difficulties in telling the truth to managers as many organizations 
discourage the expression of negative feelings and view the expression of negative 
feelings (Gieskes et al., 2002; Steiner, 1998). It affects the organization to have a 
whole picture of the problem or information for making decisions.  
 
2.4 ADOPTED THEORY IN THIS RESEARCH 
The organizational learning is generally described at three different levels: 
individual, group and organization. Nonaka and Takeuchi (1995) spell out that 
“the organization cannot create knowledge on its own without the initiative of the 
individual and the interaction that takes place within the group. Knowledge can be 
amplified or crystallized at the group level; through dialogue, discussion, 
experience sharing, and observation.” In the organization, knowledge should come 
into individual’s mind first, and then they interpret and share with others inside the 
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group and then outside the group. Eventually, the useful knowledge will be 
institutionalized in the organization.  
 
In this research, the 4-i framework is adopted because this framework uses a 
multiple levels approach to integrate learning at the individual, group and 
organizational levels. It describes what types of knowledge would be created in 
each level of learning. This links all the most important elements of the 
organizational learning. On the other hand, the concept of the 4-I framework 
include the dynamic process. This dynamic process is quite important, especially 
under the dramatic business environment. The organizations should response its 
external environment quickly in order to sustain their competitive advantage. 
Crossan and Hulland (1997) conclude the importance of organizational-level 
knowledge: 
 
“The ultimate test of effective organizational learning is the ability of the 
organization to adapt and renew itself in a strategic sense. Therefore, it is not 
simply whether individuals have something new, whether the organization is 
skilled at processing information (Huber, 1991), or whether the organization 
is skilled at developing new products (Nonaka and Takeuchi, 1995), but 
whether that learning can be applied in strategic sense” (1997:6). 
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In fact, the 4-I framework is adopted because it does not just simply include the 
feed-forward learning process which include feed-back processes too. The 
feed-back process should be as important as feed-forward. If the organization lack 
of the feed-back process, the individuals have never been understood what their 
organization’s want. In addition, there is lack of sub-stimulus to generate new 
response for improvement. 
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CHAPTER III FRAMEWORK AND HYPOTHESIS DEVELOPMENT 
  
3.1 OVERVIEW 
In the previous chapter, the essential elements of organizational learning are 
discussed. The basic elements include knowledge, learning, people and 
organization. If anyone is missing, organizational learning will not able to succeed. 
When all elements exist, there can further classify learning as different levels. 
However, knowledge is not static which should be transmitted from one level to 
level, otherwise, that knowledge is not useful. Hence, there are number of theories 
which spell out how knowledge is created and flowed from one place to another 
place. Nonaka’s theory (Nonaka, 1994), Huber’s theory (Huber, 1991) and 4-I 
framework (Crossan et al., 1999) are introduced in Chapter II.   
 
The purpose of this chapter is to integrate organizational knowledge into the 
integrative frameworks in order to develop the hypothesis. The aim of 
constructing the hypotheses is to investigate the relationship between 
organizational learning and business performance in quantity surveying 
organization. However, before discussing the hypotheses, a framework is chosen 
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and the rationale behind for choosing that framework is explained.  
 
3.1.1 Adopted Framework for Constructing Hypotheses 
The Strategic Learning Assessment Map (SLAM) framework (Bontis and Crossan, 
1999) is chosen in this study as a measurement tool for assessing organizational 
learning. In fact, this framework is selected as it is cooperating with the 4-I 
framework which is discussed at Chapter II which is also adopted in this research. 
The 4-I framework is to illustrate the dynamic process of knowledge flows across 
different levels of learning. Referring to the previous chapter, the 4-I framework 
consists of four sub-processes and three levels of learning, in which intuiting and 
interpreting processes under individual level; integrating processes represents the 
group level learning; and institutionalizing is under the organizational level 
(Bontis and Crossan, 1999). 
 
The SLAM framework is concretely to spell out how knowledge is flowed around 
the organization. It can help to quantify the organizational learning. It further 
includes two learning flows which are feed-forward learning flows and feed-back 
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learning flows. In addition, it explains when knowledge is created inside the 
organization. Comparing with other model, this SLAM framework is more clearly 
to state where knowledge is taken place. Thus, the SLAM framework consists of 
all essential components – different levels of learning, knowledge creation and 
how knowledge is transferred throughout the organization’s system. When 
organization’s strategic renewal is taken into account as renewal able to help the 
organization to catch up with the market need, feed-back learning flows is 
necessary. Since the SLAM framework is consist of the renewal concept, this 
framework is reasonably chosen as the tool for studying organizational learning. 
The details of SLAM framework is discussed as the following part.  
 
3.2 THE STRATEGIC LEARNING ASSESSMENT MAP 
The Strategic Learning Assessment Map (SLAM) framework (Bontis and Crossan, 
1999) can be viewed as the measurement tool to organizational learning. “It helps 
the researchers study perceptual measures of organizational learning behaviors 
across a variety of organizational learning levels” (Bontis and Crossan, 1999).  
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In order to illustrate the inter-relationship between different levels of learning, the 
levels are arrayed against one another in a 3 X 3 matrix (Figure 10). The vertical 
axis represents knowledge input while the horizontal axis is knowledge output. 
The feed-forward and feed-back loop learning is presented by the arrow. Each cell 
represents different learning process.  
 
Along the diagonal of the matrix (Figure 10), inputs equal output. When the rate 
of input and output is identical in a system, it can be said as being in the 
equilibrium point where the constant stock of knowledge is taken place. In other 
word, the stock is created when the input and output of knowledge occur at the 
same level of analysis. In contrary, the off-diagonal areas (Figure 10) represent the 
inter-relationships or flows of learning among the levels. For instance, the top 
middle cell (I-G) with input (individual) and output (group) focuses attention on 
how individuals’ new insight impact on group level learning. This cell is one of 
three of feed-forward learning flow. There is another example which illustrates 
feed-back learning flow. The bottom centre cell represents the input knowledge 
from organization level and transfer knowledge to group level. This cell focuses 
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on how institutional element impact on a group. As a whole, the different between 
knowledge flows and knowledge stocks is based on the input and output levels of 
analysis. 
 
The conceptual basis for this model is to interconnect the stocks and flows of 
knowledge at multiple organizational levels. Senge (1990, cited by Bontis and 
Crossan, 1999) describe that organizational learning is within the dynamics 
system, in which inter-relationships occur in loops rather than linear 
cause-and-effect chains. Rashford and Coghlan (1994) explain why inter-level 
dynamics should be existed in the organizational learning: 
 
“An understanding of how the loops feedback from one level to another 
is essential for the manager in assessing the workings of each and in 
preparing interventions. When thing in terms of knowledge that resides 
at different levels in organizations, it is important to distinguish between 
hierarchy and complexity, but focus on complexity as a more fruitful 
way to analyze organizational phenomena.” (1994, p. 61)  
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Source: Bontis and Crossan (1999) 
Figure 10  The SLAM Framework 
 
 
The SLAM is to address how knowledge stock and knowledge flow across the 
levels. From figure 10, there can determine how knowledge stock is formed and 
what direction of knowledge is flowed. Hence, five key components can be 
discovered from this framework including two learning flows and three 
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knowledge stocks. From Table 2, there states the main concept of SLAM and 
defines what three knowledge stocks and learning flows are. 
 
Table 2 Definitions of SLAM Constructs 
Sources: Bontis and Crossan (1999, Tables and Figure-4) 
 
3.2.1 Individual-Level Knowledge Stocks 
The knowledge from individual learning is considered as “individual-level 
Knowledge Stocks 
IK Individual-level 
knowledge stock 
 
Individual capability and motivation to do the 
job, human capital 
GK Group-level knowledge 
stocks 
Group dynamics and shared understanding, 
team learning through dialogue 
OK Organizational-level 
knowledge stocks 
Alignment of non-human storehouses of 
learning including systems, structure, strategy, 
procedures and culture; knowledge embedded 
in structural capital, organizational routines 
Learning Flows 
FF Feed-forward learning 
flows 
Whether or how individual learning feeds 
forward into group learning and learning at 
the organizational level in terms of changes to 
structure, systems, products, strategy, 
procedures and culture, etc. 
FB Feed-back learning flows Whether or how the learning that is embedded 
in the organizational systems, structure, 
strategy, etc. impacts group and individual 
learning.  
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knowledge stocks” which are created through intuiting and interpreting processes 
by referring to the 4-I framework (Table 2). The individual-level knowledge 
stocks can be defined as individual capability, motivation to undertake the task 
and human capital (Bontis, 1999).  
 
“Knowledge at the individual level is created when individuals make 
interpretation of their environment and store these interpretations in their 
memories prior to acting on them (Crossan et al., 1999)”. However, knowledge 
first comes into individual’s mind which may not be precise, but that kind of 
knowledge is very useful for the organization. In fact, the tactic knowledge can 
become intangible assets to the organization as it can allow the firm to gain new 
insight. Bontis and Crossan (1999) describe that “the individuals can generate 
many novel insight and are able to break out of traditional mind-sets to see things 
in new and different ways”.  
 
Since the world is changing, individuals must learn gradually to enrich their 
individual learning stock and apply that knowledge to the practical problem arisen 
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from their works. McGregor (1991, cited by Bontis, 1999) describe individual 
knowledge in terms of human capital: 
 
Human capital is a difficult commodity to grasp because it is a sublet asset 
and takes many forms. At its core, human capital defines the human capacity 
to be productive…Human capital is defined not by the number of available 
workers, but by what the workers are capable of doing…It consists of 
knowledge, skills, and abilities that are common to many jobs and employer” 
(pp.25-26).  
 
Furthermore, Bontis et al. (2002) believe that individual learning should not lack 
of motivation and direction. They further claim that “there is a series of 
relationship between what individual can do (capability), what they want to do 
(motivation), and what they need to do (focus)”. If these three factors exist at the 
same time, the individual learning can be enhanced. Therefore, manager has a 
responsibility to motivate and give orders their members so that individuals able 
to complete the task under the most efficiency situation.  
 
3.2.2 Group-Level Knowledge Stocks 
Under SLAM framework, the next stock is group-level knowledge stock. Group 
level learning can be defined as group dynamics and the development of shared 
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understanding as well as team learning through dialogues (Bontis, 1999; Bontis et 
al., 2002).  
 
From the above definition, it can realize that group-level knowledge stocks cannot 
be simply viewed as gathering of individual knowledge. There involves 
interaction among the organization members. Through sharing, common 
understanding can be developed. This process is called integrating under 4-I 
framework. When apply this concept into Huber’s theory, this process can be 
viewed as information processing, in which the information is distributed among 
the individuals.  
 
Since this level knowledge stocks are largely depending on sharing and 
communication among the members, social interaction could help to facilitate and 
coordinate group knowledge stocks. Girodano (1994) believes that knowledge 
would not exist outside the social context. In fact, this is not surprising that 
individuals only share their knowledge to their groupmates. They should rarely to 
share their understanding to whom outside their social context. One of the 
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explanations is that the individuals have tendency to protect themselves. Therefore, 
they only are willing to share information inside their group members.  
 
Furthermore, in the group level learning, dialogue is a key aspect for integrating 
different ideas which come from individuals inside the group. Through freely and 
continuously conversation, shared understanding or collective mind can be formed 
(Weick and Roberts, 1993).  
 
3.2.3 Organizational-Level Knowledge Stocks 
Within the organization, the last knowledge stocks are created through 
organizational-level. Here, organizational-level knowledge stocks can be 
represented by the translation of shared understanding into systems, culture, 
procedures, structures and strategy, in which knowledge embedded in structural 
capital and organizational routines (Bontis et al., 2002). That means this level of 
organizational learning needs to converse individual and group learning into a 
systematical way and to become organizational knowledge (Shrivastava, 1986, 
cited by Bontis, 1999).  
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Since organizations do not have brain, knowledge from individual and group 
should be captured by using the system, procedure and strategy. Strategy is 
involved as the learning and knowledge strategy should match with business 
strategy so that organizational learning can help to sustain competitive advantage 
(Vera and Crossan, 2001). Andrews (1971, cited by Bontis et al., 2002) describes 
that “the embedded learning needs to be aligned so that systems, structures, and 
procedures support a strategic orientation that positions an organization well 
within its competitive environment”. Therefore, even though the individual 
knowledge and group knowledge are institutionalized, there should match with the 
business strategy. Otherwise, this cannot bring benefit to the organization.  
 
Under SLAM framework, apart from three knowledge stocks, there are two flows 
that occur across levels. These two flows include feed-forward and feed-back 
learning.  
 
3.2.4 Feed-Forward Learning Flows 
Feed-forward learning flows mean that knowledge transfers from the individual, 
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via the group level and on to the whole organization. This learning flow can allow 
new ideas and insights to become integrated and institutionalized. Throughout this 
process, there exists the interaction between individual and group (FFIG); 
individual and organization (FFIO); and group and organization (FFGO). As 
discussed before, the feed-forward process between individuals and groups is by 
using dialogue and dynamic of the group. For the interaction between individual 
and organization, as well as group and organization, “organizations use a process 
of collecting, distributing, and storing information to support their feed-forward 
learning flow” (Gnyawali, Steward and Grant, 1997, cited by Bontis, 1999). 
Especially, the feed-forward process between individual and organization, the 
system always is used. However, the feed-forward process between group and 
organization may also use meeting to transfer the ideas from groups to 
organizational level. Nicolini and Meznar (1995, cited by Nemeth, 1997) conclude 
the importance of feed-forward learning flow: 
 
“Only learning embedded in standard operating procedures, methods of 
communication and co-ordination and shared understanding about tasks have 
a persistent effect” (1995:734).  
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Nevertheless, if an organization has feed-forward learning flows, it must have 
feed-back learning flows to maintain balance in the system.  
 
3.2.5 Feed-Back Learning Flows 
Feed-back learning flows is the conversion process of the knowledge flow, in 
which knowledge is transferred from organization down to individual through 
group level. By applying this learning flow in theory proposed by Nonaka and 
Takeuchi (1995), feed-back learning flows is viewed as the process of 
internalization, in which explicit knowledge converts into tacit knowledge. 
Tiemessen (1997) describes the feed-back learning flows as follows: 
 
“Institutionalized learning impacts groups and individuals by determining 
what they must pay attention to in the form of manuals and operating 
procedures which govern their activities and limit their ability to apply new 
knowledge”  (1997:89).  
 
In fact, similar to feed-forward process, this encompasses of three types of 
feed-back learning flows. They include feed-back process from organizational to 
group (FBOG); from organizational to individual (FBOI); and from group to 
individuals (FBGI). Bontis (1999) believes that effective means for transferring 
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organizational knowledge becomes individual learning including formal 
mechanisms such as training programmes from corporate policies and manuals. 
Furthermore, Goodyear and Steeples (1992) suggest that “the exploitation of 
organizational knowledge be supported by electronic methods such as e-mail”. For 
group level to individual level, this learning flow can be developed by “creating 
opportunities to learn, stimulating each other to learn, helping each other to 
integrate learning skills in work, giving each other feedback and rewards for 
learning, helping and supporting each other while learning” (Simon, 1995, cited 
by Nemeth, 1997).   
 
However, there is a problem that individuals can perform and complete the task up 
to the requirement by following the rules and procedures, but they do not 
understand the rationale underlying behavioral routines.  
 
3.2.6 Limitation of SLAM Framework 
Although SLAM framework is embedding all important elements of 
organizational learning, this finds limitation when applying the SLAM into the 
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quantity surveying practices in the construction industry. First of all, the SLAM 
framework does not illustrate the magnitude of feed-forward learning and 
feed-back learning. However, there reasonably believes that the magnitude of each 
flow should not be same.  
 
In quantity surveying organization, the feed-forward process from individual to 
organization is not very strong. There are only a few firms which provide the 
system for individuals to express their idea up to the organization. Conversely, the 
feed-back process from organization to individual is strong. Since some of 
quantity surveying works are quite similar such as prepare Bills of Quantities, 
organization always produce the standard procedure and manual to guide 
individual to complete the tasks. Hence, it is believed that magnitude of the 
interaction between individual and organization in the feed-back learning should 
be stronger than feed-forward flows.  
 
Furthermore, the group level knowledge stock may not really formed by group 
dynamic, dialogues. In fact, the project duration is not long. The time limits may 
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not allow the group to have common understanding before taking any actions. 
Most commonly, shared understanding is come from manager and tells it to their 
members. Therefore, shared understanding is formulated by manager and then 
share to individual rather than forming through continually conservation.  
 
3.3 HYPOTHESES 
After understanding all components of the SLAM framework, there is going to 
formulate the hypotheses. Simonin and Helleloid (1993) believe that systematic 
hypothesis testing is one of the most pressing concerns in the field of 
organizational learning (cited by Bontis, 1999). In this dissertation, the concept of 
SLAM framework is used to test the inter-relationship between knowledge stocks 
and flows, and its associated effect on the business performance. Through three 
knowledge stocks and two learning flows, the numbers of hypotheses are 
formulated in order to find out whether these five components can contribute to 
better performance to the firms. These hypotheses are also established by applying 
the concept from the literature reviews in the previous chapter and base on the 
interpretation of SLAM framework. The set of hypotheses can mainly be divided 
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into two parts. The first set is about the relationship between knowledge stocks 
and performance. The second one is about the effect of misalignment of stocks 
and flows. 
 
3.3.1 Knowledge Stocks and Business Performance 
The first set of hypotheses is to concern with the relationship between knowledge 
stocks at multiple levels and business performance. It can further be divided into 
three sections to see whether each level of knowledge stocks can have positive 
association with business performance.  
 
3.3.1.1 Individual-Level Knowledge Stocks 
The first hypothesis is to examine the relationship between individual-level 
knowledge stocks and business performance.  
 
Human resource managers always try to employ the best and brightest employees 
for the sole purposes of increasing their organization’s human capital as human 
and their knowledge is the intangible asset to the organization. If individual own 
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superior knowledge, it can allow a firm to train its workforce more effectively and 
the organization should be more productive (Spender, 1994, Doving, 1996, cited 
by Bontis and Crossan, 2002). It can achieve competitive advantage to the firm 
eventually. Pabblos (2004) also agree this idea who states that organizational 
knowledge from the individual is one of the essential elements to sustain the 
firm’s competitive advantage. Apart from sustain the competitive advantage, the 
intangible assets – knowledge should also able to enhance the total shareholder 
value (Hoskisson et al., 2004). Furthermore, Dierickx and Cool (1989) say that 
“levels of firm’s stock will determine each firm’s probability of success because 
different firms try their fortunes on different relevant asset stock levels.” Hence, 
the first hypothesis examines the most basic learning level, individual, to see 
whether individual-level knowledge stocks to contribute better business 
performance.  
 
 Hypothesis 1: Individual-level knowledge stocks lead to better business  
   performance in quantity surveying organizations.  
 
3.3.1.2 Group-Level Knowledge Stocks 
The second hypothesis is to examine the relationship between group-level 
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knowledge stocks and business performance. 
 
Group-level knowledge stocks are developed through communication by using 
language or dialogue. They share their individual’s interpretation and common 
understanding. Competitive advantage can be created from knowledge if the firm 
has ability to support and foster the group knowledge (Liebeskind, 1996, cited by 
Bontis et al., 2002). Therefore, if the level of group learning increases, the 
business performance should be improved too. The second hypothesis aims to test 
this relationship.  
 
 Hypothesis 2: Group-level knowledge stocks lead to better business   
   performance in quantity surveying organizations.  
 
3.3.1.3 Organizational-Level Knowledge Stocks 
In this dissertation, four levels of the organizational learning focus on the first 
three level. Hence, the third hypothesis is to test whether organizational-level 
knowledge stocks have positive association with business performance.  
 
Organizational level represents the translation of shared understanding across the 
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groups into new products, process, procedures, structures and strategy (Pablos, 
2004). Since the understanding is shared rather than keep it at the individual’s or 
group’s pocket, it should be benefit to all individuals and the organization itself. 
Bontis et al. (2004) believe that superior organizational knowledge should allow 
the firm to be more productive. However, the positive performance not only 
comes from a stock of knowledge, but also associates with the company’s strategy. 
Vera and Crossan (2001) illustrate that firms should match their learning strategy 
with their business strategy in order to make knowledge to become a source of 
competitive advantage. When the firm’s learning/ knowledge strategy able to 
match with its business strategy, the impact from knowledge and learning on 
performance is positive. Hence, the important components of organization-level 
knowledge stocks include systems, structure, procedures and strategy relative to 
its environment. Knowledge embeds in an organization’s structure. When the 
stock of knowledge embedded in the system increase, the firms should be more 
effective to position in its environment and the individuals realize what their 
organization’s want. It follows then that competitive advantage may be generated 
from the organizational knowledge of the firm (Bontis, 1999). In accordance with 
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the previous discussion, the relationship between organizational-level knowledge 
stocks and the business performance is to examine. 
 
Hypothesis 3: Organizational-level knowledge stocks lead to better business 
performance in quantity surveying organizations.  
 
3.3.2 Misalignment of Stocks and Flows 
The previous discussion and hypotheses highlight the positive association between 
knowledge stocks at all levels and business performance. Admittedly, knowledge 
stocks without proper knowledge flow should not able to sustain the competitive 
advantage. As mentioned previously, organizational learning includes both 
knowledge stock and learning flow. The SLAM has illustrated how knowledge 
stock is created and how its flow throughout different levels, in which knowledge 
stock and learning flow have a closed relationship. 
 
Knowledge flows and performance may in fact be tied together in a continuous 
loop. Just like the learning’s theory, it spells out that learning is “stimulus- 
response” connection (Thorndike, 1911) and includes re-stimulus process (Guthrie, 
1935). Knowledge flows is continuously in accordance with the outcome 
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performances. Hence, there is important of aligning knowledge stocks with flows 
in order to enhance business performance. If these two components are not under 
the balance situation, this is possible to affect the quality of re-stimulus. Bontis et 
al. (2002) believe that misalignment of knowledge stocks and flows will create 
negative association with business performance.  
 
In this research, the definition of misalignment is “the different between levels of 
knowledge stocks and flows” (Bontis and Crossan, 1999). Learning is not being 
absorbed by the organization when the misalignment is taken place between the 
stocks of learning and feed-forward flow. For instance, the stock of individual 
learning exceeds the feed-forward flow, in which individual knowledge can not 
fully transmit to group and organizational level. In fact, misalignment should 
avoid as it may disturb the business to perform. Dierickx and Cool (1989) spell 
out the notion of flow and the relationship between stocks and performance. 
 
“A firm’s current strategy involves choosing optimal time paths of (FF and 
FB) flows, whereas it competitive position and hence its potential 
profitability is determined by the level of its (IK, GK and OK) stock”.  
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Nevertheless, the misalignment between knowledge flows and knowledge stocks 
may be occurred due to inefficient management of a firm’s overall organizational 
learning system. Furthermore, a dynamic process theory of organizational learning 
recognizes that the bottlenecks is appeared to prevent the organization to absorb 
the feed-forward learning from individual to group and organization (Cohen and 
Levinthal, 1990). The reason is that individuals may generate new knowledge 
beyond the capacity of the firm to utilize it which may be due to improper 
management of organizational learning or the hierarchy of the firm is very strong 
to block information to transfer foreword. Bontis and Crossan (1999) believe that 
individual would feel frustrated when the organization lacks to appreciate their 
intellectual input. This situation will decrease their motivation to do their job and 
incur negative performance consequences. Therefore, good communication 
system should be setup in the organization and hence all individuals can 
communicate with their colleagues or supervisor to express their new ideas 
continually. This communication and constant flow of knowledge not only helps 
the individuals to feel a sense of pride, but also acts as a reinforcing mechanism to 
the original stock. Conversely, if the organization restricts the communication 
 
CHAPTER III 
FRAMEWORK AND HYPOTHESIS 
 - 106 - 
channels and information system is incompatible as well as the superiors are 
uncooperative, these will create the bottlenecks in the overall learning system. 
Eventually, the undesired organizational outcomes may be come up. The 
misalignment may also have chance to come up with the group level learning. In 
the group, there may be high stock of group-level knowledge, however, the 
organizational structures may obstruct the right people from talking with one 
another. Finally, even though there may be high stocks of individual learning, 
reward systems may discourage individuals from taking actions that leverage their 
learning.  
 
The role of organizational managers in the firm is very important. They should 
motivate their members to learn, share and act. At the same time, they need to 
align the stock and flow of levels of learning so that the organizational learning 
system operates efficiently and effectively (Bontis et al., 2002). In this section, it 
is argued that the misalignment of knowledge stocks and flows has negative 
association with business performance. The greater misalignment results in the 
bottlenecks of learning for the organization. These bottlenecks have adverse 
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impact on organizational learning system which affects its efficiency. Hence, 
Bontis and Crossan (1999) believe that the firm can achieve greater relative 
performance if a firm reduces the misalignment. Base on the previous discussion, 
the hypothesis related to misalignment of stock and flow, and business 
performance is constructed.  
 
Hypothesis 4: Misalignment between the stocks and flows of learning cause 
negative association with business performance in quantity 
surveying organizations. 
 
The above four hypotheses are come from the SLAM framework. These are to test 
the relationship between different levels of knowledge stocks and business 
performance. At the same time, there is to investigate whether there is any bad 
effect on business performance which comes from misalignment between the 
knowledge stocks and flows. However, there is interesting to find out whether the 
nature of organization will affect the organizational learning to the firm or not. 
Hence, in the data analysis, this factor will be added. The hypothesis is as follows: 
 
Hypothesis 5: Organizational learning is significant different between consultancy 
firms and quantity surveying divisions in government.  
 
CHAPTER IV 
METHODOLOGY 
 - 108 - 
CHAPTER IV METHODOLOGY 
 
4.1 OVERVIEW 
After constructing the hypotheses, this chapter is going to discuss the 
methodology that is used to conduct the research and analyze the data. The types 
for the research method are presented and explained. The layout of the 
questionnaire is described as well. The questionnaires are mainly divided into 
three parts. This aim to find out how the individual acquires knowledge in the firm, 
the relationship between organizational learning and business performance, as 
well as what factors affect organizational learning implementation.  
 
4.2 RESEARCH METHOD IN THIS STUDY 
In this research, questionnaire was chosen as the method to collect data from 
different quantity surveying organizations. Regarding to the mode of the survey, it 
is shown that questionnaires are most popular among academic scholars as it can 
save cost and time to gather relatively large amount of views from the respondents 
(Sekaran, 2003, cited by Choi, 2005). For the respondent’s point of view, this 
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mode of survey can allow the respondents to complete the survey at their own 
convenience. Furthermore, respondents can choose the places as they want to and 
hence they can freely express their genuine views at a secure environment.  
 
4.3 TARGET GROUP 
Questionnaires were sent to people who are undertaking the quantity surveying 
practice. In accordance with the firms listed in Hong Kong Institution of 
Surveyors’ website, the questionnaires were sent to the staff who works in those 
firms. At the same time, this study is going to investigate whether organizational 
learning is affected by their corresponding external environment. Therefore, 
people work with the quantity surveying practice in the government was invited to 
participate this survey too.  
 
There are a total 17 quantity surveying companies from the Hong Kong Institution 
of Surveyors’ List and 5 departments with quantity surveying practices at 
Government. The questionnaires with cover letter were sent to these organizations 
and directed them to rely by e-mail or fax. Different members in the organizations 
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were invited to complete the questionnaires, no matter what their managerial level 
is.  
 
4.4 RESEARCH DESIGN 
As mentioned before, in order to gain insight how individual acquire knowledge 
in their firm, and to investigate the relationship between organizational learning 
and business performance, as well as find out the affecting factor for 
implementing organizational learning, the questionnaire is chosen as a tool for 
collecting data. The layout of the questionnaire is introduced and the item for each 
section is explained.  
 
4.4.1 Layout of the Questionnaire 
The survey questionnaires are mainly divided into three parts. The first section is 
to investigate the knowledge acquisition in individual-learning at the quantity 
surveying organizations. The second part is to find out the linkage of multi-level 
learning to business performance. The Strategic Learning Assessment Map 
(Bontis and Crossan, 1999) was used in this part for designing questionnaires. The 
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third section is to find out the affecting factor for organizational learning 
implementation in the organizations. The last section is to collect some personal 
data which is used to make some classification during the data analysis. 
Oppenheim (1986) describes that personal data should only be requested at the 
end of the questionnaire.  
 
4.4.1.1 Knowledge Acquisition 
Before deeply investigating the organizational learning in the quantity surveying 
firm, there are few questions to ask respondents in order to have a briefly idea that 
how individuals acquire knowledge in their firm. According to Huber’s theory 
(1991), he mentions a number of methods for knowledge acquisition which is 
discussed at Chapter II. The methods for acquiring knowledge include congenital 
learning, experiential learning, vicarious learning, grafting, and searching and 
noticing (Huber, 1991).  
 
In this research, there focuses on experiential learning as well searching and 
noticing methods since these two methods are commonly used in the firms. 
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Congenital learning is not suitable in this study as the target quantity surveying 
organizations all are not newly established. Vicarious learning may not suitable for 
this research too as this survey is welcomed all individuals no matter what their 
managerial level is. Nevertheless, various learning is to obtain knowledge about 
technology, administrative practices from competitors. This knowledge acquisition 
is unusual used by the individuals with non-management level staff. Grafting is to 
increase knowledge store by employing new members. This should be more about 
the company’s policy, rather than individuals able to control. Therefore, congenital 
learning, vicarious learning and grafting are not included in the survey 
questionnaires. The following adopted questionnaire is designed by Leung (2000).  
 
Item No. Item Description Item Label 
1 Individuals/ employees learn from personal experience/ 
review/ reflection in the past.  
Experiential 
learning 
2 Individuals/ employees obtain knowledge from 
experienced colleagues. 
Experiential 
learning 
3 Individuals/ employees learn from scanning/ searching 
(e.g. reading, magazines, manuals, books etc.) 
Scanning and 
Noticing 
4 Individuals/ employees learn from experimenting. Experiential 
learning 
Table 4 Survey for Knowledge Acquisition 
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4.4.1.2 Strategic Learning Assessment Map (SLAM) 
The second investigation is to find the relationship between organizational 
learning and business performance. This is the main objective of this research. 
 
The SLAM is chosen for this study which is designed by Crossan, Bontis and 
Hulland. The questionnaires were conducted the surveys before by Crossan and 
Bontis (1998), Bontis (1999), Bontis et al. (2002). These questionnaires are 
adopted in this study because this framework has a strong theoretical base and it 
was the only instrument evaluated by the American Society for Training and 
Development (ASTD). “This SLAM has incorporated all of the key dimensions 
and content area prescribed by the ASTD guide” (Bontis, 1999). In addition, the 
SLAM framework is across multi-level of learning. This comprises with 
individual learning, group learning and organizational learning. All essential 
learning level within the firms is included.  
 
The items on the Learning Assessment Map are intended to measure daily learning 
behaviors related to each of the nine cells at the Learning Matrix. Likert-type 
 
CHAPTER IV 
METHODOLOGY 
 - 114 - 
scales are used in this research to tap into individual perception. The respondents 
are asked to rate the extent to agreement with each statement based on Likert-type 
scale of 1 (strongly disagree) to 7 (strongly agree). The items included in this part 
are as follows: 
 
Individual Level Knowledge Stocks 
According to the 4I framework, individual learning include intuiting process and 
interpreting process. Intuiting is to develop new insight and gather the tactic 
knowledge. However, individuals should crystallize that knowledge to form the 
cognitive map through the process of interpreting. Bontis et al. (2002) describe 
that individual-level knowledge stocks (IK) can be defined as individual 
competence, capability, and motivation undertake the required tasks. Items were 
developed by Bontis, Crossan and Bontis to capture these theoretical facets.  
Item No. Item Description Item Label 
A5 Individuals are current and knowledgeable about their work.  Knowledgeable 
A6 Individuals/ employees are aware of the critical issues that 
affect their work. 
Aware Issue 
A7 Individuals/ employees can feel a sense of success in what 
they do. 
Accomplishment
A8 Individuals/ employees can develop many new insights in 
their work. 
New Ideas 
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A9 Individuals/ employees can feel confident in their work. Confidence 
A10 Individuals/ employees can feel a sense of pride in their 
work. 
Pride 
A11 Individuals/ employees can have a high level of energy at 
work. 
Energy 
A12 Individuals/ employees are able to grow through their work. Growth 
A13 Individuals/ employees have a clear sense of direction in 
their work. 
Focus 
A14 Individuals/ employees are able to break out of traditional 
mind-sets to see things in new and different ways. 
Innovation 
 
Group Level Knowledge Stocks 
Group knowledge stocks are created through integrating process. Group learning 
involves sharing of individual interpretations to develop a common understanding 
(Bontis et al., 2002). In this process, dialogue and joint actions are very important. 
Through conservation, areas of difference and agreement within groups are 
identified so that the group members can negotiate mutual adjustments to their 
actions. Nevertheless, meeting is one of the common methods for knowledge 
sharing. Hence, before asking the respondents about group level knowledge stocks 
creation, there is one more question added which is “Regular meeting is held 
within the team (B15)” to investigate whether the meeting is commonly used in 
the organizations for knowledge sharing. This question will be used for assisting 
Table 5 Components for Individual Level Knowledge Stocks 
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the discussion of the phenomena of group-level learning. After that, ten items are 
constructed which are related to group dynamics and the development of shared 
understanding (Bontis et al., 2002).  
Item No. Item Description Item Label 
B16 In meetings, we seek to understand everyone’s point of 
view. 
Understanding 
point of view 
B17 We share our successes within the group. Share success 
B18 We share our failure within the group. Share failures 
B19 Ideas arise from individual that did not occur in the 
meeting. 
 
Idea generation 
B20 We have effective conflict resolution when working in 
groups. 
Conflict 
resolution 
B21 Adaptability of groups in the organization are high. Adaptable group 
B22 Groups have a common understanding of departmental 
issues. 
Common 
Understanding 
B23 Groups have the right people involved in addressing the 
issues. 
Right people 
B24 Different points of view are encouraged in group work. Diverse view 
B25 Groups are prepared to rethink decisions when presented 
with new information. 
Rethink decision 
Table 6 Components for Group Level Knowledge Stocks 
 
Organizational Level Knowledge Stocks 
There are ten items for organizational level knowledge stocks that capture 
non-human or institutionalized learning in the organization as described by 
Crossan, Lane and White (1999). These items are to survey how individual level 
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and group level knowledge is embedded in the organization’s routines. Hence, the 
items all are related to non-human storehouse of learning including systems, 
structure, strategy, procedures, and culture under given competitive environment.  
Item No. Item Description Item Label 
C26 We have a strategy that positions us well for the future. Strategy/ 
environment 
C27 The organizational structure (hierarchy, power delegation) 
can support the strategic direction. 
Structure/ 
Strategy 
C28 The organizational structure allows us to work effectively. Structure/ work 
C29 Operational procedure exists in the organization. Procedures 
C30 Operational procedure allows us to work effectively. Innovative culture
C31 The organization’s culture could be considered as 
innovative. 
Vision 
C32 We have a realistic but challenging vision for the 
organization. 
System/ Strategy 
C33 Organization has the systems to implement our strategy. Systems 
C34 We have company files and database that are kept 
up-to-date. 
Database 
C35 We have an organizational culture characterized by a high 
degree of trust. 
Culture of trust 
Table 7 Components for Organizational Level Knowledge Stocks 
 
Feed-forward Learning Flows 
Like as previous three learning level, ten items are constructed to capture the 
impact that individual and group level learning has on the organization. Since the 
organizational learning requires organizations to explore and learn new ways, 
feed-forward should be an essential process to undertake this task. In this part of 
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survey, the items are related to how individual can input their knowledge into 
group as well as organization, and how group can share knowledge among them.  
Item No. Item Description Item Label 
D36 Lessons learned by one group are actively shared with 
others. 
Lesson shared 
D37 Individuals have input into the organization’s strategy. Strategy input 
D38 Groups propose innovative solutions to organization-wide 
issues. 
Innovative 
solutions 
D39 Recommendations by groups are adopted by the 
organization. 
Organization 
adopt idea 
D40 We do not “reinvent the wheel”. We do not waste time to 
do something that has already been done by other people 
and we do something more worthwhile. 
Reinvent the 
wheel  
D41 Individuals collect information for everyone to use. Information 
sharing 
D42 Individuals challenge the assumptions of the group. Assumption 
challenging 
D43 The company utilizes the intelligence of its workforce. Utilize 
intelligence 
D44 The group of the organization knows what the other groups 
are doing. 
“Left hand knows 
right” 
D45 Outcomes of the group are used to improve products, 
services and processes. 
Ideas to products 
Table 8 Components for Feed-forward Learning Flow 
 
 
Feed-back Learning Flows 
The previous part is about feed-forward learning flow. Concurrently, organizations 
should exploit what has been already learned so that the group and individual 
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members able to recognize and receive important learning. The main ideas of 
feed-back learning flows is “whether and how the learning that is embedded in 
organization (e.g. systems, structure, strategy) affects individual and group 
learning” (Bontis el al., 2002). These ten items describe how knowledge is 
disseminated to all individuals through systems, procedures and teams 
Item No. Item Description Item Label 
E46 Policy and procedures is established to guide the 
individual’s work. 
Policies and work 
E47 Rewards systems recognize the contribution made by 
groups. 
Reward system 
E48 Group decisions are supported by individuals. Gp guides individuals
E49 All individuals inside the organization understand what the 
vision and goals of the organization are. 
Goal communicated 
E50 Organization’s recruiting practices enable us to attract the 
best talent. 
Recruiting 
E51 Organization’s database and files can provide the useful 
information to individuals to do the work. 
Databases provide 
info. 
E52 Information systems make it is easily for individuals to 
share information. 
Info-systems aid 
sharing 
E53 Training programme is provided to individuals when his 
knowledge and skills are needed to improve. 
Training 
E54 Cross-training, job rotation and special assignment are 
used for individuals to gain different experiences and 
develop flexible workforce. 
Cross-training 
E55 When making decision for the future, we do not seem to 
have any memory of the past. 
Memory aid decision 
Table 9 Components for Feed-back Learning Flow 
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Performance 
Ten business performance items are designed to capture how corporate success 
and the satisfaction of employee in their workplace. Bontis (1999) cites that the 
measure of performance can be based on: (a) reasonable substitute for objective 
measures of performance (Dess and Robinson, 1984); and (b) have a significant 
correlation with objective measures of financial performance (Venkatraman and 
Ramunujam, 1987; Geringer and Hebert, 1989; Hansen and Wernerfelt, 1989, 
Lyles and Salk, 1997). In this research, the first measure is adopted because the 
financial performance of the firms is a sort of sensitive information. At the same 
time, those firms are not listed company in the stock market so that the financial 
report will not be able to get access. Hence, there are ten items as reasonable 
substitute for measuring the performance.  
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Item No. Item Description Item Label 
F56 Our organization is successful. Organization is 
success 
F57 Our organization can meet client’s requirement. Client needs met 
F58 Our organization’s future performance is secure. Positioned for 
future 
F59 The reputation of our organization is well within the 
industry. 
Respected 
organization 
F60 Our group performs well as a team. Group perform as 
a team 
F61 Our groups can make strong contribution to the 
organization. 
Group 
contribution 
F62 Our group can meet the performance targets. Group meet target
F63 Individuals are generally happy working here. Employee 
satisfaction 
F64 Individuals feel satisfaction to work here. Individuals happy 
F65 Individuals feel satisfaction to their own performance. Satisfied with self 
performance 
Table 10 Components for Measuring Performance 
 
4.4.1.3 Affecting Factors 
There is one other category of items which is about the affecting factors of 
organizational learning. At mentioned at Chapter II, the hierarchy of the 
organizations and the interaction are the important factors to affect the 
organizational learning to become success. The questionnaire by Leung (2000) is 
adopted in this study. There are 9 items which design to capture which aspects are 
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the most significant factors to influence the organizational learning. For each item, 
four ratings are given for the respondents to select from 1 (very significant) to 4 
(not effect at all). Scale of 5 (no comment) is also provided when the respondent 
cannot able to find the appropriate level.  
 
Item No. Item Description Item Label 
1 There is a physical open location (e.g. canteen, pantry, 
meeting place) that colleagues can gather together to 
share information. 
Encouragement 
factor 
2 A flat organizational structure encourages sharing of 
knowledge. 
Encouragement 
factor 
3 An atmosphere of openness encourages sharing with and 
challenging others. 
Encouragement 
factor 
4 There are formal channels and means to share 
information (e.g. documentation, common database). 
Encouragement 
factor 
5 Since there are too much information around, knowledge 
sharing is difficult. 
Obstacle factor 
6 Special techniques are taught so that insight can be 
effectively and objectively shared and nurtured together. 
Encouragement 
factor 
7 Since there are a lot of new members, new knowledge 
and new thinking can be shared. 
Encouragement 
factor 
8 The big size of your own team and the company overall 
makes sharing and discussion difficult. 
Obstacle factor 
9 There is ongoing staff turnover that makes insight 
sharing and alignment of common understanding 
difficult. 
Obstacle factor 
Table 11  Affecting Factors 
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4.4.1.4 Demographic Section 
The last section of the questionnaire is to collect some personal information such 
as size of company, years of experience, managerial level of the respondents. 
These questions are used to sort the response into different category in order to do 
the further analysis.  
 
4.4.2 Method of Analysis 
After collecting the data from the questionnaires, analysis will be made by some 
statistical testing. SPSS (Statistical Package for the Social Sciences) is chosen for 
doing such analyses. Base on the characteristics of each part, the analysis methods 
are proposed and explained.  
 
Analysis 1: Knowledge Acquisition 
The first analysis is to find out which method of individuals they commonly use in 
knowledge acquisition within their firms. However, when deciding which method 
should be applied, the level of measurement should be determined first. There are 
four levels of measurement which include nominal, ordinal, interval and ratio. 
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Neuman (2003) describes the characteristics of the four levels of measurement 
and is as follows (Table 11): 
 
Level Different 
Categories 
Ranked Distance between 
categories 
measured 
True zero 
Nominal Yes    
Ordinal Yes Yes   
Interval Yes Yes Yes  
Ratio Yes Yes Yes Yes 
(Source: Neuman, 2003, p.189) 
Table 12  Characteristics of the Four Levels of Measurement 
    
 
The scales used in this part are ranged from “1” (strongly disagree) to “7” 
(strongly agree) and hence it should be categorized as ordinal data. Argyrous 
(2000) describes that “ordinal level of measurement, in addition to the function of 
classification, allows cases to be ordered by degree according to measurements of 
the variable”. According to the number of samples, different tests are used in the 
analysis.  
Number of Samples Test Applications 
Two sample Mann-Whitney Test ? Nature of Firm 
More than two samples Kruskal-Wallis H test ? Managerial levels 
(Source: Dewberry, 2004) 
Table 13  Analysis Method for Testing Rank-order 
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Since the comparison of means is not the appropriate analysis to undertake the 
ordinal-level data, the mean rank is instead of. The mean rank is the rank sum 
divided by the number of cases in sample, in which the basic difference in the 
distributions are illustrated (Argyrous, 2000). Furthermore, the mean rank is 
considered instead of rank sum since rank sums would be affected by the number 
of cases in each sample.  
 
Analysis 2: SLAM 
Control variables are the possible factors to affect the results and hence those are 
kept constant in order to minimize their effects on the outcome. In this study, there 
are number of control variable. First of all, individual background characteristics 
(i.e. gender) are considered as control variables in this study. Secondly, length of 
employment of the respondent at their own firm should be considered as control 
variable too. In fact, length of employment may affect the individuals to share and 
get information. Individuals may not familiar with the working environment in 
order to affect their sharing and receiving knowledge. Thirdly, the managerial 
level will be control. Since higher managerial level respondents may be more 
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familiar with the organization and commitment may be different when comparing 
with the middle and non-management respondents. Hence, this factor will be kept 
constant to minimize their effects on the outcomes. The forth control variable is 
the length of experience in quantity surveying field.  
 
In order to valid these control variable will not have significant differences in 
organizational learning, different statistical methods will be used in accordance 
with the nature of the data. If the results between the groups do not have 
significant different, the variable will then directly put into the regression equation 
to examine whether there are significant or not. If the results are not in significant 
level in regression test, those variables will be removed from the rest of analysis. 
The following table illustrates the types of analysis:  
Number of 
Independent 
Variables 
Number of Levels 
of Independent 
Variable 
Statistical Technique 
to use 
Applications 
One Two Independent Samples 
t-tests 
? Gender 
? No of staff at firm 
One Three or more Independent samples 
one-way ANOVA 
? Managerial levels 
? Length of experience 
(Source: Dewberry, 2004) 
Table 14  Analysis Method for Testing Variable 
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SLAM 
In order to find out the relationship between organizational learning and business 
performance by adopting the SLAM framework, a multiple linear regression 
equation will be used. Neuman (2003) describes the functions of multiple linear 
regressions. First of all,  R-squared can be formed in order to tell “how well a set 
of variable explains a dependent variable, in which “explain” means reduced 
errors when predicting the dependent variable scores on the basis information 
about the independent variable”. Secondly, the regression results can indicate the 
direction and size of the effect of each variable on a dependent variable that means 
how numbers of independent variables simultaneously affect a dependent variable. 
Thirdly, this is very useful especially a multiple independent variables to cause 
one dependent variable. Finally, the result generated by egression model can act as 
the predictor for forecasting the future similar scenario.  
 
In this analysis method, dependent variable and independent variables should be 
defined first. With referring to the items listed in the questionnaire, the 
independent variable and independent variables and its expected coefficient sign 
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are listed as follows: 
 
Variables Description of Item Expected sign of 
Coefficients 
DEPENDENT VARIABLES 
Perf Business Performance N.A. 
INDEPENDENT VARIABLES 
Ind Individual level knowledge stock +ve 
Gp Group level knowledge stock +ve 
Org Organizational level knowledge stock +ve 
Misalign Misalignment of knowledge stocks and 
flows 
-ve 
Table 15 Summary of Expected Signs of Coefficients of Independent 
Variables 
 
However, in the survey questionnaire, there do not consist of the items which 
directly related to misalignment of knowledge stocks and flows. There should do 
some calculation before to generate the multiple linear regression equation. The 
equation is shown as the following part. 
 
Misalignment between Knowledge Stock and Flow 
Misalignment of knowledge stocks and flows is calculated by using MS Excel. 
This is calculated by taking the difference (for each case) between the mean factor 
scores of total stocks (IK, GK and OK) and subtracting the mean factor scores of 
 
CHAPTER IV 
METHODOLOGY 
 - 129 - 
total flows (FF and FB) (Bontis and Crossan, 1999, Bontis, 1999). The equation is 
as follows: 
 Misalign = (mean (stocks) – mean (flow)) 
 Misalign = (mean (IK, GK, OK) – mean (FF, FB)) 
 Misalign = ((IK + GK + OK)/3 – (FF + FB)/2)) 
 
where misalign: Misalignment of knowledge stocks and flows 
  IK: Individual level knowledge stocks 
  GK: Group level knowledge stocks 
  OK: Organizational level knowledge stocks 
  FF: Feed-forward learning flows 
  FB: Feed-back learning flows 
 
Nature of Organizations 
Admittedly, nature of the organization may affect organizational culture. Moon 
(2000) illustrates that “public managers have lower level of organizational 
commitment than private managers.” Manager commitment has a strong impact 
on the process of organizational learning (Pham and Swierczek, 2006). Hence, the 
analysis will further investigate whether the nature of organization has an impact 
on organizational learning. Moreover, whether there is any significant different in 
between level of learning due to the nature of firms are not same. 
 
After defining all variable, the regression equation is formulated. Nevertheless, 
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the result from this equation for misalignment should be input into the equation 
first and add the factors for examining the nature of firm in order to validate the 
hypothesis of business performance. The equation is as follows: 
 
 Perf = C(1) + C(2)*Ind + C(3)*Gp + C(4)*Org + C(5)*Misalign + C(6)*T 
where  C(x) is constant 
  T = 1 is Quantity Surveyor in Government Department 
  T = 0 is Quantity Surveyor in Consultancy Firm 
 
Analysis 3: Affecting Factors 
After considering the relationship between organizational learning and business 
performance, affecting factors are determined too. The scales used in this part are 
ranged from “1” (very significant) to “4” (not effect at all) and “5” for no 
comment. Thus, it should be categorized as ordinal data. Just like analysis 1, mean 
rank is applied in order to see which one is the most significant. The results of two 
different nature of firm are calculated separately so that the comparison can be 
made. The Mann-Whitney Test is applied in this part.   
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CHAPTER V  ANALYSIS AND RESULTS 
 
5.1 OVERVIEW 
The questionnaires, which described in the previous chapter, have been sent to 
target group. Questionnaires were collected and the answers given are going to 
look at the method for knowledge acquisition, the relationship between 
organizational learning and business performance, and the affecting factors for 
implementing organizational learning in the organization. In this chapter, the 
results given by the respondents from consultancy firms and government will be 
analyzed by using the method stated in the previous chapter.   
 
5.2 THE RESPONDENT 
In this research, the questionnaires were sent to who is undertaking the quantity 
surveying practices either in consultancy quantity surveying firms or government 
branches. By using the Quantity Surveying Company List in Hong Kong 
Institution of Surveyors, the questionnaires were sent to 17 consultancy firms. Out 
of the 17 companies, there are 43 questionnaires from 8 companies, but three of 
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them are withdrawn as the questionnaires are incomplete. The other target group 
are who work quantity surveying practices in the government branches. The list 
was extracted from the “Telephone Directory of the Government of the HKSAR”, 
in which 6 government departments are selected. There received 40 questionnaires 
from 3 departments. Total questionnaires for carrying out the data analysis are 80. 
350 questionnaires were sent out. The response rate is 24%.  
 
5.2.1 Classifications of Respondents 
In the following analyses, the respondents are classified as different groups. In 
accordance with the nature of finding, different classifications are applied. The 
respondents are basically divided into the following groups. 
 
5.2.1.1 Different Nature of Firm 
As mentioned before, the major purpose of this study is to find out whether all 
level of learning can contribute to better performance. When the organizations 
face different external environment, it is valuable to investigate whether the 
linkage between organizational learning and performance is still hold or not. 
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Hence, the respondents are basically divided into private quantity surveying 
organizations (quantity surveying consultancy firms) and public quantity 
surveying organizations (quantity surveying division of government).  
 
5.2.1.2 Managerial Level  
Since people at different managerial level may have different attribute towards the 
organizational learning, the respondents are classified as three managerial levels 
which include senior managerial level, middle managerial level and 
non-management level. 
 
5.2.1.3 Length of Experience 
Since the length of experience may affect quantity surveyors’ perceptions on 
organizational learning, the respondents are divided into three groups to carry out 
certain analyses in the following sections. These three comparison groups are: (i) 
less than 3 years of experience; (ii) 3-6 years of experience; and (iii) over 6 years 
of experience (Chio, 2005). The rationale behind of three years of experience as 
one group is that current Assessment of Professional Competence (APC) scheme 
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requires the candidates to have at least 3-year of experience before taking this 
examination. Hence, three years of experience is to be considered as one group.  
 
5.2.1.4 Firm Size 
Frm size is one of the classifications for carrying out the data analyses in this 
study. This is based on the number of employees to classify. By adopting the 
categories which is designed by Even and Macpherson (2002), there divides the 
size into five categories which “include 1-24, 25-99, 100-499, 500-999 and 1000 
or more employees”. Thus, the firm size is classified as two groups here. One is 
“1-99 employees” and the other group is “100 or more employees”.  
 
5.3 ANALYSIS OF RESULTS 
In this section, there are divided into three parts. The first one is about knowledge 
acquisition; second one is to examine the relationship between organizational 
learning and business performance and the last one is to investigate which factors 
to affect the organization to encourage and discourage the implementation of 
organizational learning in the firms.  
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However, before the results are analysis, there should determine what level of data 
are considered as significant in order to draw conclusion. The significant level 
adopt in this research is 0.05. That means if p value is lower than 0.05, the result is 
statistically significant and the null hypothesis is rejected. Dewberry (2004) state 
that 0.05 level of significant is generally chosen as “it represents a reasonable 
trade-off between (1) the danger of making a Type I error, which is particularly 
likely to occur if the significant level is set too high (e.g. 0.10); and (2) the danger 
of making a Type II error, which happen if the significant level is too low (0.001)”. 
The following table shows when Type I and Type II error are taken place (Table 
16). 
 
Truth about population Decision based on hypothesis test 
Ho True Ha True 
Reject Ho Type I error Correct decision 
Do not reject Ho Correct decision Type II error 
(Source: Argyrous, 2000) 
Table 16  Error Types  
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5.3.1 Analysis 1: Knowledge Acquisition 
In this part, it is going to find out which is the most significant method to acquire 
knowledge in the individual level learning in the firm.  
 
Means 
(Govt: 40; Consult: 40) 
Item Descriptions 
Government Consultancy 
Sig. 
(2-tailed) 
A1 Individuals learn from personal 
experience/ review/ reflection in the past
47.85 33.15 .003* 
A2 Individuals can obtain knowledge from 
experienced colleagues 
42.61 38.39 .384 
A3 Individuals learn from scanning/ 
searching (e,g. reading, magazines, 
manuals, book) 
47.18 33.83 .008* 
A4 Individual learn from experimenting 36.04 36.04 .075 
*  Significant at the 5% level 
Table 17 Result of Method for Knowledge Acquisition with Different Nature 
of Organizations 
 
The first hypothesis for knowledge acquisition is that “there is significant 
difference in knowledge acquisition between government branches and 
consultancy firm”. By using Mann-Whitney Test, when comparing knowledge 
acquisition from government to consultancy firms, there can find that the most 
often used in these two types organizations are different (Table 17). “The 
individual learn from personal experience/ review/ reflection in the past” and 
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“individual learn from scanning/ searching” are significant difference between two 
groups as the two-tail probability are reached at 0.003 and 0.008 respectively, in 
which p<0.05.  
 
From the above result (detail see Appendix 6), it indicates that quantity surveying 
divisions in government branch are most commonly to acquire knowledge from 
personal experience/ review/ reflection in the past. In fact, the score of knowledge 
acquisition through scanning and searching is also quite high in the government 
quantity surveying division. For consultant firm, the most often used method is to 
obtain knowledge from experienced colleagues.   
Mean  
(Senior: 7; Mid: 27; Non:46) 
Item Descriptions 
Senior Middle Non 
Sig. 
(2-tailed)
48.00 50.67 33.39 .003* A1 Individuals learn from personal 
experience/ review/ reflection in the past     
36.86 41.14 40.52 .885 A2 Individuals can obtain knowledge from 
experienced colleagues     
48.93 41.76 38.48 .488 
   
A3 Individuals learn from scanning/ 
searching (e,g. reading, magazines, 
manuals, book)    
 
A4 Individual learn from experimenting 29.50 45.46 39.26 .208 
*  Significant (2-tailed)at the 5% level 
Table 18  Result of Method for Knowledge Acquisition with Different  
   Managerial Level 
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The second hypothesis for testing knowledge acquisition is “there is significant 
different for knowledge acquisition among three managerial level group”. By 
using Kruskal-Waillis H test, it is going to discover whether knowledge 
acquisition methods are affected by managerial level. From the above table (Table 
18, detail see Appendix 6), there can find that there is significant different in 
“learn from personal experience/ review/ reflection in the past” as p is 0.003 
which is lower than 0.05. That means there is significant different among these 
three group of people in obtaining knowledge from person experience/ review/ 
reflection in the past.  
 
On the other hand, through calculating the mean ranks, there can find that the 
respondents with middle managerial level are commonly to gain knowledge from 
personal experience/ review/ reflection. The senior managerial level respondent is 
to learn from scanning and searching from external source while the 
non-management level individuals obtain knowledge from experienced 
colleagues.  
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5.3.2 Analysis 2: SLAM 
Before doing analysis 2 to examine the relationship between the linkage between 
organizational learning and business performance, reliability analysis to test each 
variable is done first.  
 
5.3.2.1 Reliability Analysis 
Reliability means consistency, stability, or dependability (Rosnow and Rosenthal, 
2002). Neuman (2002) further states that reliability means that the numerical 
results produced by an indicator do not change because of characteristics of the 
measurement process or measurement instrument itself. To test reliability, the 
statistical tool “coefficient alpha” is applied in this research. The generally 
acceptable level of reliability is 0.70 (Dewberry, 2004). In cases where the initial 
alpha is low, adjustments are identified and the new alphas were calculated. 
Furthermore, higher value of Cronbach’s coefficient alpha implies greater data 
reliability. Table 19 shows the summary of reliability test. Since the alpha of each 
variable is above 0.7, there is no item deleted. Coefficient Alpha for each 
individual item refers to Appendix 7.  
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VARIABLE INITIAL 
ALPHA 
INITIAL NO. 
OF ITEMS 
REVISED 
ALPHA 
REVISED NO. 
OF ITEMS 
REMARKS 
IK 0.8132 10 0.8132 10 No items deleted
GK 0.7895 10 0.7895 10 No items deleted
OK 0.8788 10 0.8788 10 No items deleted
FF 0.8444 10 0.8444 10 No items deleted
FB 0.7721 10 0.7721 10 No items deleted
PERF 0.9273 10 0.9273 10 No items deleted
Table 19  Summary of Cronbach’s Alpha Reliability 
 
5.3.2.2 Different Groups Analysis  
As mentioned at Chapter IV, analysis 2 aims to valid the control variables which 
have not impact on the relationship between organizational learning and business 
performance in quantity surveying organizations. The data for testing control 
variable all come from demographic variables. The independent t-test and 
ANOVA are used. If the two-tailed significance level is greater than 0.05, the 
difference between groups’ means is not significant.  
 
Gender and Firm’s Size 
The hypotheses for this test are “there is a significance difference in organizational 
learning between female and make” and “there is a significance difference in 
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organizational learning between the number of staff in size with less than 100 and 
more than 100”. The independent t-test is applied to validate the above two 
hypotheses.  
 
GENDER 
(Female:31 ; Male:49 ) 
NO. OF STAFF AT FIRMS 
(<100:19; >100: 61) 
Female Male <100 >100 
 
Mean S.D. Mean S.D.
Sig. 
Mean S.D. Mean S.D. 
Sig. 
IK 4.42 .73 4.61 .65 .233 4.49 .71 4.69 .51 .269 
GK 4.41 .70 4.50 .80 .604 4.43 .76 4.58 .77 .472 
OK 4.21 .96 4.55 1.03 .140 4.36 .99 4.59 1.09 .395 
FF 4.16 .71 4.14 .95 .938 4.09 .89 4.35 .77 .255 
FB 4.52 .77 4.69 .87 .355 4.57 .78 4.79 .98 .327 
PERF 4.45 .95 4.77 1.02 .166 4.58 1.04 4.88 .84 .252 
Table 20  Summary of independent samples t-test result for gender and firm’s 
   size 
 
The test to examine the difference between gender and firm’s size is “independent 
sample t-test”. Table 20 (detail see Appendix 8) shows the results. The results of 
these two tests are all above 0.05. That means there is no significant difference 
between female and male as well as different size of firms. 
 
Apart from gender and the size of firms, the managerial levels and length of 
experience may also have effect on organizational learning. Since these three 
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variables are also divided into three levels, the independent samples one-way 
ANOVA is used.  
 
Managerial-Level 
In this research, the respondents are classified into three levels: senior-, middle- 
and non-management. However, senior managers may tend to have higher mean 
responses to most items as compared to middle and non-managers. Hence, there is 
to examine whether different level of learning and business performance will be 
affected by the managerial level or not. The hypothesis for this test is “there is 
significance difference in organizational learning among senior management level 
staff, middle management level staff and non-management level staff”.  
 
At Table 21(detail see Appendix 8), different level of learning and performance 
are compared between respondents in different managerial level. An independent 
samples one-way analysis of variance shows that there is significantly different in 
feedback-process (FB) among these three groups of respondents as p <0.05. At the 
same time, when the confident level is adjusted to 0.1 level, OK (organizational 
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level knowledge stock) and FF (Feed-forward) show significantly different among 
three managerial groups. Nevertheless, Tukey post-hoc test is used for 
determining the significant bias among the groups of respondents. There can 
discover that there is a significant different between senior management and 
middle management on the FB variable (Feedback) in particular (p<0.05) and the 
different between senior and middle level in OK (organizational level learning 
stock) process is marginally significant (p<0.1), but there is only two out of a 
possible 18 combination (i.e. 3 levels x 6 variables). On the other hand, for the 
different between senior and middle in feedback process is significant at 0.1 level, 
type II error may have chance to be taken place that means the null hypothesis is 
rejected wrongly. Hence, the effect of management level is not deemed to have a 
substantial influence on the data.  
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MANAGERIAL LEVEL 
ANOVA 
VARIABLE F SIG. VARIABLE F SIG. 
IK .450 .639 FF 2.746 .070** 
GK 1.18 .313 FB 3.338 .041* 
OK 2.543 .085** PERF .364 .696 
TUKEY Post-Hoc Test 
VARIABLE A LEVEL B LEVEL DIFFERENCE 
(A-B) 
S.D. SIGN. 
Senior Mid .1836 .2934 .806 
Senior Non .2574 .2806 .631 
IK 
Mid Non .0738 .1677 .899 
Senior Mid .4910 .3214 .284 
Senior Non .3624 .3074 .469 
GK 
Mid Non -.1286 .1837 .764 
Senior Mid .9450 .4199 .069** 
Senior Non .7835 .4016 .132 
OK 
Mid Non -.1614 .2400 .780 
Senior Mid .6650 .3582 .167 
Senior Non .2404 .3426 .763 
FF 
Mid Non -.4147 .2047 .113 
Senior Mid .8793 .3431 .033* 
Senior Non .6335 .3282 .137 
FB 
Mid Non -.2448 .1961 .429 
Senior Mid .3651 .4287 .672 
Senior Non .2994 .4101 .746 
PERF 
Mid Non -.0657 .2450 .961 
* The mean difference is significant at the .05 level. 
**The mean difference is significant at the .10 level. 
Table 21  Summary of one-way ANOVA result for management level  
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Length of Experience 
Since the length of experience of the respondent may affect their perception and 
the degree of familiar with the quantity surveying practices, this may affect the 
speed of learning flow eventually. The length of experience is tried to be a control 
variable. However, there should valid whether length of experience will have 
impact or not. The hypothesis for this test is “there is significance difference in 
organizational learning among the respondent’s experience with more than 6 years, 
with 3 to 6 years and less than 3 years”.  
 
Table 22 shows (details at Appendix 8) the result of one-way ANOVA test. There 
can find that the significant level of all items is larger than 0.05 which means there 
is no significant difference among these three groups of respondents. Therefore, 
no matter how long of experience of respondents own, there are not substantial 
influence on the data.  
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Table 22  Summary of one-way ANOVA result for length of experience 
 
From the above analysis, the gender, size of the firms, length of respondent’s 
experience and the managerial level are examined in order to see whether there is 
any significant different among different types of groups. From the above results, 
LENGTH OF EXPERIENCE 
ANOVA 
VARIABLE F SIG. VARIABLE F SIG. 
IK 1.173 .315 FF .071 .932 
GK .378 .686 FB .791 .475 
OK .717 .491 PERF .106 .900 
TUKEY Post-Hoc Test 
VARIABLE A 
EXPERIENCE
B 
EXPERIENCE
DIFFERENCE 
(A-B) 
S.D. SIGN.  
>6 3-6 .1636 .2175 .733 
>6 <3 .2593 .1731 .298 
IK 
3-6 <3 .0957 .2344 .912 
>6 3-6 .2114 .2450 .661 
>6 <3 .0510 .1934 .962 
GK 
3-6 <3 -.1603 .2618 .814 
>6 3-6 .2683 .3214 .683 
>6 <3 .2732 .2558 .537 
OK 
3-6 <3 .0049 .3463 1.000 
>6 3-6 -.1004 .2771 .930 
>6 <3 -.0019 .2206 1.000 
FF 
3-6 <3 .0985 .2986 .942 
>6 3-6 .3297 .2649 .431 
>6 <3 .1143 .2109 .851 
FB 
3-6 <3 -.2154 .2854 .732 
>6 3-6 .0722 .3219 .973 
>6 <3 .1152 .2562 .895 
PERF 
3-6 <3 .0431 .3468 .992 
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it can be concluded that there are no significant differences in accordance with the 
classification of the groups as mentioned before. Hence, these variables will put 
all together into regression model rather than separate them.  
 
5.3.2.3 Validation of Hypotheses 
The variables in SLAM framework are used to analyse the relationship between 
organizational learning and business performance. There are two models for doing 
such analysis (Figure 10). The first one is to test the relationship between three 
level of learning and business performance. The second one adds misalignment 
factors in order to see how different impact on business performance is formed. 
However, there should convert the misalignment factor first. The equation for 
misalignment is mentioned as the previous chapter. Misalignment is the difference 
between the knowledge stocks and knowledge flows. The knowledge stocks value 
and knowledge flows value for each case is calculated by taking the mean of IK, 
GK and OK, and means of FF and FB respectively.  
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(Source: Bontis, 1999) 
Figure 11  Models for Analyses 
 
When misalignment is calculated, the control variables (gender, managerial level 
and length of experience) are input into the regression model. The result shows 
that all factors are not significant, i.e. p>0.05 (Detail see Appendix 9). Hence, 
these variables are removed from the rest of the analysis. Two models shown in 
figure 11 are going to test and are as follows: 
 
IK 
GK 
OK 
MISALIGN 
PERF 
Model 1 
Model 2 
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Model 1 
At first, the relationship between knowledge stocks (IK, GK, OK) and 
performance will be examined first. This represents the model in which 
knowledge stocks at individual, group and organizational levels all have direct 
paths to business performance. Hence, the equation of hypothesis is  
 Perf = C(1) + C(2)*Ind + C(3)*Gp + C(4)*Org  
 
Model 2 
The second model is to improve over the first model. This includes the 
misalignment element into the multiple regression analysis.  
 Perf = C(1) + C(2)*Ind + C(3)*Gp + C(4)*Org + C(5)*Misalign 
 
The results of Model 1 and Model 2 are shown the following page (Table 23) and 
details of regression results at Appendix 10:
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Table 23  Summary of the Model 1 and Model 2 
 
After generating the coefficients of the elements of the regression equation, the 
equations can be written as follows: 
  Performance = 0.541 + 0.604*(organizational level knowledge stock) 
 
From the above table, there can find that the coefficient of multiple correlation of 
Model 1 and Model 2 is 0.559 and 0.542 respectively. When considering the 
proportion of variance in the dependent variable, R-square is taken into account. 
The adjusted R-square for model 1 is 0.542 and model 2 is 0.541 which are 
reasonably good level of fit (Leishman, 2003). The probability value of F-statistic 
(p-value) is approaching zero, which means that the null hypothesis that all the 
 Model 1 Model 2 
 R-Square Adjusted 
R Square
Sig. R Square Adjusted 
R Square  
Sig. 
Regression .559 .542 .000* .565 .541 .000* 
 Coefficient t Sign. Coefficient t Sign. 
Constant .699 1.261 .211 .541 .932 .354 
IK .084 .638 .526 .119 .873 .386 
GK .194 1.377 .173 .204 1.445 .153 
OK .612 6.129 .000* .604 6.023 .000* 
MISALIGN    -.158 -.937 .52 
*   Significant at the 1% level 
**  Significant at the 5% level 
*** Significant at the 10%level 
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coefficients are equal to zero is rejected.  
 
On the other hand, the only independent variable that can achieve significant is 
“organizational level knowledge stock (OK)” both in Model 1 and Model 2 as 
significance level of p<0.05 according to the t test results in the right-hand 
columns.  Furthermore, there should be pointed out that all three levels of 
knowledge stocks have positive association with business performance and 
misalignment between knowledge stocks and flows construct negative effect to 
the business performance. Hence, from the above analysis, there can find that 
individual level knowledge stock, group level knowledge stock and misalignment 
are correctly signed, but they are insignificant.  
 
Different Between Government and Consultancy Firms 
In Chapter I, there mentions that the objective of this research is to investigate 
whether there is significant different on organizational learning in consultancy 
firms and quantity surveying divisions in government. However, before 
processing the regression model, the mean and standard deviation for each item 
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for both group is illustrated first. Moreover, t-test is carried out to see whether 
there is significantly different between two groups of respondents.  
Means S.D. 
Items 
Consultancy Government Consultancy Government 
Sig. 
(2-tailed) 
Part A: Individual Knowledge Stocks 
A5 - Knowledgeable 5.23 5.75 0.758 0.899 .012** 
A6 – Aware Issue 4.60 4.85 1.001 1.406 .368 
A7 – Accomplishment 4.63 4.85 1.051 1.252 .392 
A8 – New Ideas 4.35 4.25 0.944 1.256 .683 
A9 – Confidence 4.40 4.47 0.813 1.132 .738 
A10 – Pride 4.22 4.45 1.050 1.037 .338 
A11 – Energy 3.85 4.22 1.137 1.271 .154 
A12 - Growth 5.05 5.05 0.982 1.061 1.000 
A13 - Focus 4.45 4.60 0.987 1.236 .554 
A14 - Innovation 3.63 3.58 1.083 1.430 .857 
Part B: Group Level Knowledge Stock 
B16 – Understanding pt of view 4.18 5.00 1.114 1.240 .003** 
B17 – Share success 4.08 4.53 1.320 1.519 .149 
B18 – Share failure 4.20 4.05 1.305 1.694 .649 
B19 – Idea generation 4.00 3.88 0.800 1.453 .634 
B20 – Conflict resolution 4.33 4.25 0.883 1.446 .781 
B21 – Adaptable group 4.50 4.15 0.905 1.312 .169 
B22 – Common understanding 4.70 4.68 0.966 1.347 .924 
B23 – Right people 4.83 4.65 1.244 1.511 .570 
B24 – Diverse view 4.90 4.38 1.105 1.462 .074*** 
B25 – Rethink decision 4.68 4.80 1.051 1.203 .618 
Part C: Organizational Level Knowledge Stock 
C26 – Strategy/ environment 4.05 4.33 1.198 1.347 .330 
C27 – Structure/ strategy 4.38 4.55 1.436 1.449 .576 
C28 – Structure/ work 4.25 4.08 1.466 1.591 .606 
C29 - Procedures 5.13 6.30 1.453 0.791 .000* 
C30 – Innovative culture 4.43 4.00 1.217 1.664 .197 
C31 - Vision 3.88 3.15 1.423 1.442 .023** 
C32 – System/ strategy 4.13 3.75 1.141 1.354 .176 
C33 - Systems 4.20 4.13 1.305 1.556 .810 
C34 - Database 4.95 5.23 1.600 1.368 .411 
C35 – Culture of trust 4.70 4.00 1.566 1.797 .059*** 
Part D: Feed-Forward Learning 
D36 – Lesson shared 4.30 4.25 1.349 1.373 .868 
D37 – Strategy input 4.22 3.55 1.137 1.518 .027** 
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Table 24   Mean, Standard Deviation and Significant level for Each Item 
 
 
D38 – Innovative solutions 4.20 3.78 1.137 1.527 .157 
D39 – Organizational adopt 
ideas 
4.15 4.00 0.853 1.450 .573 
D40 – Reinvent the wheel 4.55 4.00 1.377 1.468 .084*** 
D41 – Information sharing 4.15 3.88 1.176 1.436 .350 
D42 – Assumption challenging 3.88 4.25 0.903 1.214 .114 
D43 – Utilize intelligence 4.68 4.15 1.128 1.252 .045** 
D44 – Left hand knows right 3.88 3.75 1.130 1.565 .680 
D45 – Ideas to products 4.60 4.50 1.131 1.219 .690 
Part E: Feed-back Learning 
E46 – Policies and work 5.20 5.95 1.050 1.061 .003** 
E47 – Reward System 4.22 3.35 1.453 1.833 .018** 
E48 – Group guides individuals 4.18 4.15 1.118 1.442 .929 
E49 – Goal communicated 4.45 4.43 1.150 1.394 .929 
E50 – Recruiting 4.22 3.33 1.130 1.623 .005** 
E51 – Database provide info. 5.00 5.45 1.143 1.131 .085*** 
E52 – Info-sys aid sharing 5.00 5.53 1.219 1.109 .047** 
E53 - Training 5.18 5.25 1.338 1.373 .805 
E54 – Cross training 4.50 5.13 1.340 1.471 .050*** 
E55 – Memory aid decision 3.45 3.50 1.010 1.553 .866 
Part F: Performance 
F56 – Org is success 4.70 4.38 1.424 1.497 .307 
F57 – Client needs met 4.97 4.78 1.097 1.405 .480 
F58 – Posit for future 4.93 4.63 1.285 1.390 .306 
F59 – Respected org 5.25 4.38 1.506 1.705 .014** 
F60 – Group perform as team 4.85 4.65 1.400 1.231 .481 
F61 – Group contribution 4.95 4.58 1.154 1.259 .169 
F62 – Group meet target 4.93 5.13 0.928 1.244 .411 
F63 – Employee satisfaction 4.25 4.75 1.430 1.316 .096*** 
F64 – Individuals happy 4.15 4.22 1.309 1.250 .786 
F65 – Satisfied with self 
performance 
4.10 4.40 1.187 1.150 .233 
* The mean difference is significant at the .001 level. 
**The mean difference is significant at the .050 level. 
**The mean difference is significant at the .10 level. 
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The following regression is formulated and to examine the relationship between 
organizational learning and performance as follows: 
 
 Perf = C(1) + C(2)*Ind + C(3)*Gp + C(4)*Org + C(5)*Misalign + C(6)*T 
where  C(x) is constant 
 T = 0 is Quantity Surveyor in Consultancy Firm 
 T = 1 is Quantity Surveyor in Government Department 
 
 Government Consultancy QS Firm 
 R-Square Adjusted 
R Square
Sig. R-Square Adjusted 
R Square  
Sig. 
Regression .509 .453 .000* .756 .728 .000* 
 Coefficient t Sign. Coefficient t Sign. 
Constant 1.1457 1.776 .084 -1.302 -1.677 .102 
IK -.102 -.516 .608 .527 3.132 .004* 
GK .204 1.056 .298 .273 1.381 .176 
OK .615 3.925 .000* .557 4.949 .000* 
MISALIGN -.249 -1.059 .297 .005 0.20 .984 
*   Significant at the 1% level 
**  Significant at the 5% level 
*** Significant at the 10%level 
Table 25  Result of Equation for testing difference in Government and  
   Consultancy 
 
After generating the coefficients of the elements of the regression equation, the 
equations can be written as follows: 
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 When T=0, consultancy quantity surveying firms: 
   Performance = -1.302 + 0.527*(individual level knowledge stock)  
      + 0.557*(organizational level knowledge stock) 
 
 When T=1, consultancy quantity surveying firms: 
Performance = 1.1457 + 0.615* (organizational level knowledge  
stock) 
 
Table 25 is the summary of the result of the regression equation (Detail refer 
Appendix 12). The coefficient of multiple correlation (R-Square) of consultancy 
quantity surveying organization is higher than government.  That means the 
explanatory power of consultancy one is higher than government one. More the 
predictor variables are jointly predictive of the dependent variable in consultancy 
firm (Dewberry, 2004). In both cases, for the independent variable, organizational 
level knowledge stock (OK) is at significant level, in which p value <0.05. But 
there should notify that the significant level of individual knowledge stock in 
consultancy is significant too. The p value is less than 0.05 that means the 
individual knowledge stocks have positive association with business performance. 
On the other hand, the expected sign of misalignment is negative in government’s 
result. However, the result in consultancy firm data shows that the misalignment 
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has not a negative effect to the business performance.  
 
Here is the summary of results from the analysis 2. When considering the whole 
group, the coefficient of organizational level knowledge stock is significant. That 
means the organizational level knowledge stock has positive association to the 
business performance. For the expected sign of the coefficient, all variable are 
match with the expected sign which is mentioned in Chapter IV (Table 15). The 
individual, group and organizational level knowledge stock have a positive 
association to the business performance. In addition, the misalignment of 
knowledge stock and flow can cause the negative effect to the business 
performance. But the results of individual knowledge stock, group knowledge 
stock and misalignment are not significant.  
 
Furthermore, when implementing the factor which is the nature of firm into the 
regression model, different findings are generated. For organizational level 
knowledge stock, the result is same as the whole group analysis. This variable still 
remains significant and has positive effect to business performance. Moreover, 
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from the above results, the individual knowledge stock has a positive association 
with business performance in the consultancy QS firm. However, there cannot 
find other differences in these two groups in “group level knowledge stock” and 
“misalignment between knowledge stocks and flows” factors. Nevertheless, the 
correct correlation sign is found in government’s data analysis, but consultancy 
firm is not able to.  
 
5.3.3 Analysis 3: Affecting Factors 
The last analysis is to find out the affecting factors for organizational learning 
implementation. The affecting factors are to indicate what factors encourage or 
obstruct the respondent’s company to carry out organizational learning. 
Means   Item Descriptions 
Government Consultancy 
Sig. 
(2-tailed) 
Encouragement 
1 There is a physical open location (e.g. 
canteen, pantry, meeting place) that 
colleagues can gather together to share 
information. 
41.76 31.79 .036* 
2 A flat organizational structure encourages 
sharing of knowledge. 
41.49 
 
31.23 .031* 
3 An atmosphere of openness encourages 
sharing with and challenging others. 
42.18 29.19 .006* 
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Table 26  Results of Affecting Factors with Nature of Firm 
   (Detail sees Appendix 13) 
 
The score of questionnaires setting in this part is from “1” (very significant) to “4” 
(not affect at all) and “5” (no comment). Since there wants to find out which 
factors are the most significant to affect the organizations to implement the 
organizational learning, “no comment” response are withdrawn from this analysis. 
On the other hand, since “1” indicates “very significant”, the result with lower 
mean rank is the significant affecting factors in their organization.  
4 There are formal channels and means to 
share information (e.g. documentation, 
common database). 
42.89 28.18 .002* 
6 Special techniques are taught so that insight 
can be effectively and objectively shared 
and nurtured together. 
42.70 33.89 .065** 
7 Since there are a lot of new members, new 
knowledge and new thinking can be shared. 
38.33 42.68 0.379 
Obstacle 
5 Since there are too much information 
around, knowledge sharing is difficult. 
37.70 36.36 0.764 
8 The big size of your own team and the 
company overall makes sharing and 
discussion difficult. 
40.30 30.14 0.026* 
9 There is ongoing staff turnover that makes 
insight sharing and alignment of common 
understanding difficult. 
40.57 36.54 0.379 
*  Significant (2-tailed)at the 5% level 
** Significant (2-tailed)at the 10% level 
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From Table 26, it illustrates that the highest mean rank value in these two groups 
is not same. For encouragement factors, the formal channel is a significant factor 
to encourage knowledge sharing among the individuals in the private consultancy 
firm. At the government branches, new members into the organization can 
encourage people to share and have open discussion. In addition, the respondents 
from government thought “too much information around” would hinder 
organizational learning in their division. Nevertheless, the “big size of the teams 
and company” is the potential factor to affect organizational learning in 
consultancy firms.  
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CHAPTER VI  DISCUSSION 
 
6.1 OVERVIEW 
Discussion will be made in accordance with the results from the previous chapter. 
In this chapter, first of all, it is going to look at the method for knowledge 
acquisition inside the target organizations and to explain why different approaches 
are emerged. Then, the relationship between organizational learning and business 
performance are examined in order to understand which level of learning can 
contribute to the better performance in the quantity surveying organizations. 
Finally, there is to find out which factors to influence the firms to implement 
organizational learning, in which encouragement and obstacle factors are both 
discussed.  
 
6.2 ANALYSIS 1: KNOWLEDGE ACQUISITION 
This is going to find out which is the most significant method to acquire 
knowledge in the individual level learning in the organizations. Matzdorf et al. 
(1999) point out that learning is mainly understood as education and training. This 
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is “formal” learning. Formal learning is seen as a process taking place in specific 
and formal events. Nevertheless, there is another kind of learning which is called 
“informal” learning. Informal learning is referred to “experience” or “learning on 
the job”. In this part, the knowledge acquisition is focusing on the informal 
learning one. Moreover, by applying Huber’s theory, this part of survey is to find 
out which method is commonly used by individuals under experiential learning, 
and searching and noticing methods.  
 
6.2.1 Different Nature of Firms 
Through the survey, it discovers that different approaches used in knowledge 
acquisition in private quantity surveying organizations and government QS 
branches. The results indicate that the employee most often obtain knowledge 
from personal experience, review and reflection in that past in the public 
organization. In quantity surveuing consultancy firm, the members usually gain 
knowledge from their experienced colleagues. In fact, this result should be 
influenced by the respondent’s personal background – length of experience. The 
average length of experience of the respondents from government and consultancy 
 
CHAPTER VI 
DISCUSSION 
 - 162 - 
are about 12 years and 4 years respectively. According to the length of experience, 
Mann-Whitney Test is used again to test whether knowledge acquisition is 
affected by their length of experience or not. The result is as follows: 
 
Means 
(exp: <or=6: 42; exp >6: 38) 
Item Descriptions 
< or = 6 >6 
Sig. 
(2-tailed) 
A1 Individuals learn from personal 
experience/ review/ reflection in the past
49.62 30.42 .000* 
A2 Individuals can obtain knowledge from 
experienced colleagues 
43.25 37.46 .233 
A3 Individuals learn from scanning/ 
searching (e,g. reading, magazines, 
manuals, book) 
44.94 35.59 0.64 
A4 Individual learn from experimenting 44.06 36.57 .136 
*  Significant at the 5% level 
Table 27  Result of Method for Knowledge Acquisition with Different  
   Length of Experience 
 
From the above table (Table 27, detail see Appendix 6), there can validate that the 
respondents with longer length of experience tend to learn from personal 
experience/ review/ reflection in the past while less experience individuals obtain 
knowledge from experienced colleagues. This result implies if individuals own 
much more experience, they can have ability to learn on their own. Through 
operating more number of projects, they can gain much more insights and 
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problem solving techniques. Although the characteristics of each project are not 
same, individuals can increase their capabilities and competencies on handling the 
jobs through trail-and-error process and taught by experienced staff. Conversely, 
individuals with less experience may not have enough ability to solve all kinds of 
problems. Hence, they need to have more guidelines to complete the jobs. 
Through colleagues to share their experience, they can understand more about the 
practical things and recognize some realistic situations. However, since the 
respondents’ length of experience are quite different, there may not able to 
conclude that individuals in government branch tend to learn from personal 
experience while individuals in consultancy firm obtain knowledge from 
experienced colleagues. In fact, there should also consider their length of 
involvement in quantity surveying practices works.      
 
6.2.2 Different Managerial Level 
Apart from the nature of firm, there is to gain insight whether different managerial 
level will have different approach to obtain knowledge. The respondents with 
senior managerial position, they tend to learn from scanning and searching. Poon 
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(2006) states that one of the methods to gather information is from reading of 
trade magazines and published research report. However, the firm should question 
what information should be scanned and searched. The type of information they 
gain should largely depend on what their company’s strategy is. Vera and Crossan 
(2001) states that learning or knowledge strategy in the firm should alignment 
with business strategy otherwise those knowledge cannot help the organization to 
grow. Therefore, there is reasonable to explain why senior learn from external 
sources such as reading magazines, book etc. since they should more familiar with 
firm’s business strategy. They can find useful information which should able to 
help the organization to know about their external environment and gain some 
new insights as innovative idea.  
 
For the position of the respondents with middle management level, just like the 
discussion at previous part, the respondents should have certain amount of 
experiences and they should able to handle the problem solving by applying their 
past experience. Since they own certain amount of experience, they should not 
much rely on the experienced colleagues to share some real life example to them. 
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Nevertheless, their managerial level may not need to search for external 
environment to define how their company should position in and how the business 
strategy should be changed in order to match with the dramatic business 
environment. The last category of managerial level is non-management. Those 
non-management staff has not have much experience. They should need to have 
more guidelines in order to finish the tasks up to the organization’s requirements 
and complete more efficiently. At the same time, when they have not much 
experience on handling project, the experienced colleagues can act as the passive 
channel to them to obtain different kinds of experience.  
 
6.3 ANALYSIS 2: SLAM 
After discussing how individuals gain insight within their firms, there is going to 
investigate the relationship between organizational learning and business 
performance.  The major purposes in this dissertation is to determine how 
perceptions of knowledge stocks and knowledge flows in the organizational 
learning system relate to each other and ultimately how their inter-relationship is 
associated with business performance.  
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However, before doing the analysis, there is going to investigate whether or not 
organizational learning is affected by gender, managerial level, and length of 
experience. The results shown as previously show that there are not significant 
different among the groups (Table 20-22).  
 
In this part, the whole group’s results will be discussed first and then there will 
more specific discuss the similarities and differences between two target groups – 
private consultancy quantity surveying firms and the quantity surveying division 
in government.  
 
6.3.1 Whole Group 
As a whole group, the results of hypothesis testing illustrate that individual level 
knowledge stocks, group level knowledge stocks and organizational level 
knowledge stocks all have a positive effect on business performance. Admittedly, 
there is only able to confirm that the organizational level knowledge stock must 
have a positive association to business performance. The other level of knowledge 
stocks – individual and group would only able to confirm there are positive 
 
CHAPTER VI 
DISCUSSION 
 - 167 - 
correlation to business performance, but there cannot conclude that these two 
levels of knowledge stocks must lead to better performance. Furthermore, there 
can confirm that the misalignment of knowledge stocks and flows has a negative 
correlation to the business performance, however, there is not able to confirm that 
misalignment of knowledge stocks and knowledge flows must have negative 
association with business performance.  
 
The above result is quite different from the research done at Canada. Bontis and 
Crossan (1999) carried out the test in Canada to show that individual, group and 
organizational level knowledge stocks could significantly lead to better 
performance in the firms, and misalignment should have negative association to 
performance. All of their results are p<0.01 which mean the chance to reject null 
hypothesis wrongly is less than 1%. However, when the same questionnaires 
applied in Hong Kong quantity surveying organizations, the results are not held. 
There only organizational level knowledge stock gives the significant result at 
p<0.01. In fact, when Bontis and Crossan carried out the research, they have 
spotted that organizational learning may not able to be implemented in the 
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Chinese organizations successfully. It is because Chinese organizations oppose to 
the concepts of organizational learning (Taylor, 1998, cited by Bontis and Crossan, 
1999). The top management controls the lower level members tightly. In addition, 
communication between and across levels is not encouraged and information is 
restricted to access. Such low intra-organizational trust is deterioration to 
organizational learning. In fact, this may relate to the Chinese culture as the lower 
management level staff always obeys the upper level order. They rarely express 
their feeling and ideas. However, communication and freedom of access 
information are criteria factors to lead the organizational learning to become 
success in the firms. When the staff cannot freely communicate with others and 
they cannot access all kinds of information, knowledge inside the firms will not be 
fully utilized.   
 
6.3.2 Differences between Government and Consultancy Firms 
After finding the result from the whole respondents who come from consultancy 
quantity surveying firms and quantity surveying divisions at government branches, 
there is further to investigate whether there is any difference in organizational 
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learning between these two types of organizations. Most of the results are similar 
to the whole group analysis except the individual level knowledge stock and 
misalignment factors.  
 
6.3.2.1 Individual Level Knowledge Stocks 
There is able to find the significant different between two groups in individual 
learning. When the dummy variable about the nature of firm is put into the 
regression model, it finds that the relationship between individual level knowledge 
stock and business performance has a positive association in consultancy quantity 
surveying firm as p<0.05.  That means individual knowledge stocks increase 
which can lead better business performance. However, the similar situation cannot 
find in the government quantity surveying divisions, in which the relationship is 
not significant (p>0.05). In addition, when putting the data into the correlation test, 
the relationship between individual level learning and business performance in 
government QS divisions is not significant (r=0.223, p>0.05), however, there is 
significant in consultancy QS firm (r=0.642, p<0.01). The results are referring to 
the following table 28 and 29.  
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 IK GK OK FF FB PERF 
IK 1.000      
GK 0.560**      
OK 0.391* 0.582**     
FF 0.295 0.436** 0.674**    
FB 0.555** 0.491** 0.653** 0.543**   
PERF 0.642** 0.552** 0.735** 0.397* .0654**  
MISALIGN 0.292 0.346* 0.094 -.0410** -.0226 0.101 
** Correlation is significant at the 0.01 level (2-tailed) 
*  Correlation is significant at the 0.05 level (2-tailed)  
Table 28  Correlation Test for Consultancy Firm 
 
 IK GK OK FF FB PERF 
IK 1.000      
GK 0.524**      
OK 0.388** 0.648**     
FF 0.258 0.513** 0.585**    
FB 0.361* 0.577** 0.644** 0.642**   
PERF 0.223 0.545** 0.678** 0.460** 0.619**  
MISALIGN 0.321* 0.143 0.80 -0.501** -0.303 -0.076 
** Correlation is significant at the 0.01 level (2-tailed) 
* Correlation is significant at the 0.05 level (2-tailed)  
Table 29  Correlation Test for Government 
  
According to 4-I model proposed by Crossan et al (1999), individual level 
learning is created through two processes which include “intuiting” and 
“interpreting”. Through these two processes, the individual-level knowledge 
stocks are developed. Crossan et al further state that individual level knowledge 
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stocks come from individual competence, capability and motivation to undertake 
the required tasks. One of the possibilities of the relationship between individual 
level learning and better performance cannot be found in government branches 
which are due to the motivation factors. Chiang (1988) did a research to study the 
job satisfaction of the staff of quantity surveying branch of government.  
  
“Job enrichment in the civil service is particularly difficult as the Hong Kong 
Government is a highly complex, rigid, and largely “closed” bureaucracy. 
The civil service is tied to a rigid and complex procedural structure because it 
must be accountable to the public. Accountability requires that civil servants 
have clearly defined areas of responsibility and have to follow complex sets 
of rules and regulations.”  
 
The staff, who works at quantity surveying divisions in the government, cannot 
freely express their new ideas and share knowledge since the structure is quite 
tight. At the same time, their responsibility is clearly defined. Even though the 
individuals own various kinds of knowledge, that knowledge cannot apply to their 
job when their scope of works is not fallen into that aspects so that their 
knowledge would not able to contribute to better organizational performance. 
However, in the consultancy firm, there is more on project based and the project 
nature is various from time to time. When comparing to government project, the 
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consultancy firms should have more chance to handle different types of project. 
Thus, the individuals have chance to apply their knowledge into different nature of 
works. At the same time, some large consultancy firms have a system which 
provide for the individual to express their ideas. When the idea is good, the 
individuals can get the award. This policy can motivate the individual to share 
their new insights to the group and organization. Hence, from the mean score of 
“individuals have input into the organization’s strategy (D37)” for consultancy 
firms (4.38) is much higher than government branches (4.55). Through using t-test, 
there can also find significantly different among two groups of respondents as 
p=0.027 (p<0.05) (Refer Table 24). On the other hand, when the individuals can 
freely express their ideas, the mangers can realize the talent of their members is. 
Therefore, it can find that there is significantly different between consultancy firm 
and government in utilizing the intelligence of the individual’s workforce (D43), 
in which p=0.45. The means score for “the company utilizes the intelligence of its 
workforce” in consultancy is 4.68 while 4.15 for government.  
 
In addition, Matzdorft et al. (1999) mention that individuals’ experience can be a 
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barrier to organizational learning. They point out that the experienced practitioners 
do not see learning as a creative process while many new breeds develop a very 
positive view of learning. The younger generation thinks learning that is fun, 
enjoyable and challenging. Since the above reason, the barrier come from 
individuals’ experience in consultancy firm should be less than government. The 
average length of experience owned by respondents who work in government 
quantity surveying divisions are much longer than those who work in consultancy. 
This also is one of the possible reasons to cause the individual-level knowledge to 
contribute better performance in the consultancy. Admittedly, longer length of 
experience of respondents has its own advantage to the organization. In fact, it can 
help the individuals knowledgeable to their work. Item A6 “Individuals are current 
and knowledgeable about their work” shows this phenomena. It can find 
significantly different between government and consultancy firm (p=0.12 which is 
p<0.05) and the mean score of government (5.75) is much higher than consultancy 
(5.23) (Table 24).   
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6.3.2.2 Misalignment between Knowledge Stocks and Knowledge Flows 
From the results shown in previous chapter (Table 25), there have not enough 
evidence to prove that the misalignment between knowledge stock and flows must 
create negative effect to business performance. However, there is able to confirm 
that there is negative correlation between misalignment and performance in 
government branches. This negative correlation sign cannot find in private 
organization.   
 
Admittedly, Bontis and Crossan (1999) have proved that misalignment between 
knowledge stocks and knowledge flows should have negative effect to firm 
performance. When the knowledge stocks do not match with knowledge flows, 
knowledge cannot be utilized within the firms and contribute to the business 
performance. But, this result cannot find in the private organization. There is 
possible that the respondents are wrongly to interpret the questions. For example, 
some respondents have queried on feed-forward questions such as D40 which is to 
ask whether their firm would waste time to do something that has already done by 
other people. 
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6.3.3 Similarities between Government and Consultancy Firms 
Apart from the individual level knowledge stock and misalignment factors, the 
results of the other two variables - group level knowledge stock and organizational 
level knowledge stock can find the similar results in both organizations.   
 
6.3.3.1 Group Level Knowledge Stocks 
From the above results, there indicate (Table 25) that the relationship between 
group level knowledge stock and business performance is not significant in both 
nature of organizations which implies that group level knowledge stocks creation 
are not sufficient in both organization. Thus, there cannot conclude that group 
level knowledge stock leads to better business performance, but there only 
illustrates that these two factors is positively correlated.  
 
As mentioned in Chapter III, group level knowledge stocks are created through 
the group dynamics, the development of shared understanding and knowledge 
embedded in social interactions (Bontis et al., 2002). Through meetings and 
working in groups, individuals can develop a common understanding. There is one 
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more question to ask about the frequency of holding regular meeting in the survey 
questionnaire. Table 30 shows the result. 
 
Means Item Descriptions 
Government Consultancy 
Sig. 
(2-tailed) 
B14 Regular meeting is held within the team 5.20 4.08 .001* 
*  Significant at the 5% level 
Table 30  Result for Frequency of Regular Meeting 
 
The table 30 shows that there is significantly different between in holding regular 
meeting in consultancy and government. The mean score for government is much 
higher than consultancy one. Hence, there is possible to say that the consultancy is 
not usual to use regular meeting for knowledge sharing. However, this should be 
questioned that the mean score of government is quite high and why the group 
level knowledge stock cannot contribute to better performance.  
 
In fact, group learning does not simply rely on the regular meeting. The 
conversation outside the meeting time is also very important. The problem 
individuals facing cannot wait for meeting to solve. Meanwhile, the individual’s 
new insight should share within the reasonable time, otherwise those new insights 
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may not be useful and act as information for innovation. Bontis et al (2002) cited 
that the group level knowledge stocks are developed by continuing conversation 
among members of the groups (Weick and Robter, 1993), in which freedom of 
communication is a critical factors. In the whole group discussion, there has been 
mentioned that the Chinese organizations’ structure are rigid. The hierarchy of the 
organizations is commonly quite strong. This creates the blockage to knowledge 
transformation. By adapting the definition proposed by Matzdorf et al (1999), 
strong hierarchy can be viewed as strategic decision are usually made at partner 
level and the involvement of lower managerial level employees in those aspects is 
low. Referring to the score of the variable, the mean of “recommendations by 
group are adopted by the organization” (D39) is not high in both organizations. 
There is 4.15 mean score for consultancy firm and 4.00 for government and there 
is no significant different between two group (p>0.05). Comparing with other 
feed-forward factor, the mean of this factor is relatively low. In fact, in Hong 
Kong, consultancy firms are commonly divided into five levels which include 
director, associate director, associate, senior quantity surveyor, quantity surveyor. 
Some of the firm is further divided the quantity surveyor position into assistant 
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quantity surveyor and quantity surveyor assistant. In government branches, there 
are classified as five levels. From top to bottom, the levels consist of department 
director, chief quantity surveyor, senior quantity surveyor, senior survey officer 
and surveyor officer. At most of time, the strategy is formulated by senior staff 
instead of whole group of the employees. When the number of levels increase, it 
should create higher resistant to knowledge sharing among the groups.  
 
6.3.3.2 Organizational Level Knowledge Stocks 
From previous chapter, it can confirm that alignment of systems, structures, 
strategy and procedures can give a competitive advantage to both private 
organizations and public organizations. In this level, individual and group learning 
are conversed into a systematic base of organizational knowledge. Individual and 
group level knowledge stocks come into organizational level which can include 
behaviors, values, norms etc. Those are valuable for the future path of the 
organizations.  
 
In fact, in Hong Kong, the employees always act as the passive role. They always 
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base on the nature of job to take corresponding action. In quantity surveying 
practices, the individuals are based on the client’s requirement to complete the 
tasks. Some kinds of works are quite similar from job to job. Hence, the 
institutionalized knowledge can guide the individuals to complete the task more 
effectively and this can reduce error. For example, when calculating the 
fluctuation index for adjusting the values of interim payment, individuals setup the 
formula and share within the group, in which the formula would be 
institutionalized into the database and other employee can use it in the future. This 
would able to increase efficiency to complete the task. There is one more example. 
When individuals prepare the Bills of Quantities, they need to write the 
descriptions for each item and then the individuals input that information into the 
database. When that information is organized at systematic system, all other 
members can use it to prepare the tender and save time to write the descriptions 
again. Item C29 “operational procedure allows us to work effectively” has the 
highest mean at the both organization. The mean is 5.13 and 6.30 for consultancy 
QS firm and government QS division respectively (Table 24), in which the 
significant level is p=0.000. However, the business environment is dramatic. 
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Operational procedure cannot be applied into all situations. As mentioned in 
Chapter II, the tension is existed between exploitation and exploration. Hence, 
“organizational-level knowledge stocks must continually be renewed by balancing 
this tension and minimizing the misalignment that exits with feed-forward and 
feed-back learning flows” (Bontis, 1999). When the organizations able to update 
their institutionalized knowledge based on the environment needed, this should 
bring positive effect to organizational learning. In this research, one question is to 
ask about the situation of database updating. The response of this question is the 
second highest score. The mean of D34 “we have company files and database that 
are kept up-to-date” is 4.95 (consultancy firm) and 5.23 (government) (Table 24). 
Under this provision, there cannot find significant different (p>0.05).  
 
From this study, it is found that business performance for consultancy can be 
improved through increasing individual knowledge stocks and organizational level 
knowledge stocks. The government can have better performance through 
increasing organizational level knowledge stocks.  
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6.4 ANALYSIS 3: AFFECTING FACTORS 
Since many organizations are difficult to nurture and encourage organizational 
learning, there is to discuss what factors should affect the organizational leaning to 
be implemented into the organizations successfully. The encouragement factors 
and obstacle factors will be taken into account.  
 
Encouragement Factors: 
? Physical open location (e.g. meeting place) 
? Flat organizational structure 
? Atmosphere of openness encourages sharing 
? Formal channels and means to share information 
? Provision of special techniques 
? New members joining into the organization 
 
For encouragement factors, in consultancy firm, the most significant factor to 
encourage the individuals to have knowledge sharing is existence of the formal 
channels and means. In the analysis 2, it is also found that database would help to 
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formulate the information and to store the institutionalized knowledge. Individual 
members can share their knowledge through using the database. At the same time, 
they can extract information from database. On the other hand, some consultancy 
firms provide a system for the members to express their ideas. Through this result, 
it can found that those systematic methods are useful for individuals to have 
knowledge sharing within the firm.  
 
In addition, the results indicate that new members can encourage individuals who 
work in government to have knowledge sharing. Since the respondents from 
government have longer experience in this field, there is reasonable that new 
members could lead the current members to have new thinking and gain new 
insights through sharing knowledge which come from external environment. At 
the same time, the experienced colleagues can share their experience to the new 
members. 
 
By using the mean rank, it can find out the significant factors. On the other hand, 
from the results, there can find the significant different in some affecting factors 
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between two groups which include “physical open location”, “flat organization 
structure”, “atmosphere of openness”, “formal channels and means for sharing 
information” and “special techniques”. In these five factors, the mean ranks for 
consultancy firm are also lower than government (refer Table 26) that means those 
factors have more significantly impact on knowledge sharing in the consultancy 
firm as “1” means “very significant” in the questionnaire survey.  
 
Although the strategic decisions of both organizations are also made by the senior 
manager, the hierarchy of private firms should be less than public organization. 
The individuals in private organizations should relatively express their ideas more 
easily. When comparing the organizations’ structure of consultancy and 
government, the consultant firm should be relatively flatten. In addition, the job 
nature in the government quantity surveying organizations is not various from 
time to time. Since each department acts as particular role in the construction or 
development project, such as Housing Department is mainly responsible for 
constructing housing block; Architectural Services Department responses for the 
infra-structure development, the formal channels and means for sharing 
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information are not as important as consultancy firm. Nevertheless, consultancy 
firms deal with relatively various kind of project. When the individuals able to 
save their work into firm’s database, it can help individuals to complete the similar 
works more efficiency. Moreover, in the individuals’ point of view, who work with 
consultancy firm, open location provided in the firm can encourage them to share 
knowledge and special technique taught to them which can lead organizational 
learning to become success.  
 
Admittedly, there should have some hinder factor to affect the implementation of 
organizational learning.  
 
Obstacle Factors: 
? Too much information around 
? Big size of team and company 
? Staff turnover 
 
In the government, the most significant hinder factor is “too much information 
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around” while “big size of the team” disturbs organizational learning in 
consultancy firms. As mentioned before, accountability is the aim of the 
government. The responsibility should be well defined. There are lots of rules and 
procedures that the individuals should follow. When there is too much information 
they need to concern in their job duty, knowledge sharing is very difficult. In 
addition, the government has well developed the intranet for the divisions to 
distribute and share information. However, when the sizes of quantity surveying 
divisions at government are quite large, information sharing in the intranet would 
be bulky. Individuals could not able to receive all kinds of information. This 
should obstacle the knowledge sharing. For consultancy firm, since most of the 
respondents in this group come from large size of firm (employees is more than 
100), the result can illustrate that the size of the team would affect the individual 
to contribute into organizational learning. On the other hand, when the individuals 
gain insight or meet problems, the discussion among the whole team members are 
difficult. This is wasting time and less efficiency. In fact, this obstacle factor – big 
size of team can also find significantly different from consultancy firm to 
government (p<0.05).  
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CHAPTER VII CONCLUSION 
 
7.1 CONCLUDING REMARKS 
Organizational learning is a source of competitive advantage (Matzdorf, 1999) and 
the only sustainable competitive advantage is come from a firm’s ability to lean 
faster than its competitors (Crossan et al., 1995). This paper aims to determine the 
relationships among knowledge stocks and flows across multiple levels of analysis 
and business performance. However, when this is known that organizational 
learning is a source of competitive advantage, but there is still difficult to nurture 
and encourage in many organizations. Therefore, this paper has tried to find out 
what the affecting factors to organizational learning implementation are.  
 
The objectives of this paper are stated once again as follows: 
Objective 1  To study the concept of organizational learning within an  
    organization 
 
Objective 2 To examine the relationship between organizational learning 
and business performance at quantity surveying organizations 
 
Objective 3  To study the affecting factors that affect the implementation 
    of organizational learning in the organization  
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Objective 1 was achieved through doing literature review. The concept of 
organizational learning is understood and those concepts are integrated into the 
proposed model (Figure 1). The adopted definition of organizational learning in 
this research is as “the process through which stocks and flows of knowledge are 
managed to increase business performance” (Crossan et al., 1995). After providing 
the definition, four levels of learning and the elements for constructing 
organizational learning are introduced. When integrating three levels of learning 
and the processes of knowledge transformation, the 4-I framework proposed by 
Crossan et al (1999) is adopted in this research. However, before proceeding 
deeper research on organizational learning, there is first to gain insight how 
individuals to acquire knowledge in the first. Firstly, the knowledge acquisition 
methods are investigated. Through the survey, the common used methods are 
found out. It is found that the common method for government quantity surveyor 
is by personal experience while individuals work at consultancy firm is by 
experienced staff inside the organization. Nevertheless, the knowledge acquisition 
method is affected by their length of experience involving in quantity surveying 
practices. 
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Objective 2 is looking at the relationship between organizational learning and 
business performance. In order to quantify the organizational learning and 
performance, the SLAM is used as a survey instrument. The SLAM is to embed 
the concepts which come from the 4-I framework.   
 
The result shows that organizational-level knowledge stock can lead to better 
business performance in quantity surveying organizations. When the relationship 
is separately considered based on the nature of organization, it is found that the 
individual-level knowledge stock and organizational-level knowledge stock would 
have positive association with business performance while there is only 
organization-level knowledge stocks create positive effect on performance in 
government quantity surveying branches. However, the gender, length of 
experience and managerial level will not have any impact on the relationship 
between organizational learning and business performance.  
 
Objective 3 is looking at the factors to influence the organizational learning 
implementation. By achieving this objective, literature review is done first in 
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order to recognize what the potential factors are. The test is divided into two parts. 
One is to find out which factor can encourage the individual to have knowledge 
sharing at their organization most. The other one is to investigate which factor 
hinder sharing and discussion to be taken place in the respondent’s company.  
 
The result shows that the encouragement factor in consultancy firm is formal 
channel and means for information sharing. New members could lead new 
thinking and knowledge sharing in the quantity surveying divisions in the 
government branches. On the other hand, the company size and team size are the 
critical factors to obstacle organizational learning to be taken place in private 
organizations. Much information around would block knowledge sharing in public 
organizations.   
 
7.2 IMPLICATION OF STUDY 
There are two implications of this study. 
 
Firstly, this paper is going to investigate whether or not the relationship between 
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organizational learning and business performance really exists. Through the 
empirical study, two propositions were confirmed: 
 
1. Individual-level knowledge stocks can lead better business performance in 
both private quantity surveying organizations 
 
2. Organizational-level knowledge stocks can lead better business 
performance in both private and public quantity surveying 
organizations 
 
Since the individual-level knowledge stocks and organizational-level knowledge 
stocks both can contribute to better performance at private quantity surveying 
organizations, there is further to see which one can contribute most to 
performance. According to the regression equation shown in Chapter V (Table 25), 
it can find that organizational-level knowledge stocks have higher correlation to 
performance than individual one. There would like to quota the equation for 
consultancy quantity surveying firm once more: 
  
 Performance = -1.302 + 0.527 * (individual-level knowledge stock)  
     + 0.557* (organizational-level knowledge stock) 
 
In fact, unlike the research done in the foreign country, when the same survey tool 
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is applied in Hong Kong quantity surveying organizations, there is not able to 
confirm the organizations with higher knowledge stocks at all level have higher 
relative business performance, and organizations with lower misalignment 
between knowledge stocks and flows have higher relative business performance. 
This situation has been explained by Crossan and Bontis (1999). They have 
mentioned that different organizations have different culture and hierarchy which 
is possible to affect organizational learning to be taken place. They further believe 
that Chinese organizations are tightly controlled at the top. This discourages 
knowledge sharing in the organization. After conducting the survey, there is able 
to confirm that organizational-level knowledge stock can lead better business 
performance in both private and public organizations. At the same time, 
individual-level knowledge stocks can have positive association with business 
performance in private consultancy QS firms. This result can bring benefit to the 
managerial practitioners to reallocate their investment in supporting stocks and 
flows of knowledge. Although the individual knowledge stock and organizational 
knowledge stock would have positive association to business investment, the 
organization should not overweight in these two parts. The knowledge stocks and 
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knowledge flows should get a balance, otherwise misalignment will be formed 
which deteriorate organizational learning.  
 
Secondly, the factors influence organizational learning is determined. Through this 
research, it is determined that the encouragement factor of organizational learning 
and the barriers against it. The organizations should pay more attention on these 
factors and find the best way to maintain it as this can encourage their individuals 
to have a contribution to organizational learning most. At the same time, the 
managerial practitioners can take a look of those hinder factors and try to remove 
it so that the effectiveness of organizational learning can be enhanced.  
 
7.3 LIMITATION 
The first limitation of this study is about the response rate. Since the 
questionnaires are needed to be collected from both consultancy firms and 
quantity surveying divisions in government branches, it is not easy to have such 
response rate from both types of organization and from different size of 
organizations. The follow-up have been made and the questionnaires were sent to 
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their personnel e-mail, but the response rate from small size of organizations is 
still not high enough. Thus, the result could not able to give the full picture of 
organizational learning in consultancy QS firms.  
 
Furthermore, the lengths of experience of the respondents are the other limitation 
of this research. The respondents of quantity surveying divisions at government 
branches normally own longer experience. Since various length of experience is 
possible to have different impact on the relationship between organizational 
learning and business performance, the length of experience of the respondent is 
considered as control variable. The comparison test (ANVOVA test) is done in 
order to validate that there is no significant differences among different length of 
experience.  
 
7.4 RECOMMENDATION FOR FURTHER STUDIES 
In this study, the linkage between organizational learning and business 
performance is investigated. However, not many organizations replied the 
questionnaires so that it cannot reflect the full picture of the current situation of 
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organizational learning in quantity surveying organizations. Further research can 
be done by investigating the organizational learning in small size of firm too. In 
addition, there should be interesting to make a comparison among government, 
consultancy firm and main contractor firm. Main contractor is recommended to do 
further comparison.  
 
In addition, since this paper focus on the relationship between organizational 
learning and business performance, the affecting factors is not the main focus. 
Hence, there is suggested that the further research can be more details to find out 
the affecting factors so that the organization can pay more attention on it.  
 
Last but not least, the organizational learning should be aligned with the business 
strategy so that the competitive advantage can be sustained. However, since the 
time limits, this research has not gone through the strategic renewal in detail. Thus, 
the further research is recommended to consider how quantity surveying 
organizations can make alignment between business strategy and leaning/ 
knowledge strategy.  
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APPENDIX 1 – INVITATION LETTER 
 
31 January 2007 
Dear Sir/ Madam, 
 
Re: Questionnaire survey for Final Year Dissertation 
 
I am Li Kit Yu studying Surveying programme in the Department of Real Estate and 
Construction at the University of Hong Kong. I am working on my dissertation and my 
research topic is “To Study the Relationship between Organizational Learning and 
Business Performance: in the Professional Quantity Surveying Firms in Hong Kong.” 
 
In this research, the relationship between organizational learning and business 
performance in quantity surveying organizations in private and public sectors will be 
investigated. This is an interesting and valuable topic, which may help the company to 
find a way to sustain their competitive advantages. As a lot of data from quantity 
surveyors are needed, your unique position and experience are invaluable to my study. 
 
This questionnaire only takes about 10 minutes or less to complete. You will be given a 
questionnaire which consists of three parts. All the data provided will be treated in the 
strictest confidentiality and your name is not required. The information collected will be 
used for academic purpose only and will be published only in the form of statistical 
analysis without reference to any individuals. Your kind help will contribute to the 
success of my research.  
 
I would be grateful for your support to this research by completing the attached 
questionnaire. Please return the completed questionnaire by fax (at 2653 6076) or by 
e-mail (at h0466272@hkusua.hku.hk) to me on or before 23 February 2007. For any 
enquiry concerning the above-mentioned project, please contact Ms. Maggie Li (e-mail: 
h0466272@hkusua.hku.hk) at any time.  
 
Thank you very much for your help and contribution.  
 
Yours faithfully, 
Li Kit Yu, Maggie 
Year 3 student 
Department of Real Estate and Construction 
The University of Hong Kong
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APPENDIX 2 – SECTION 1 OF THE QUESTIONNAIRE 
 
RESEARCH QUESTIONNAIRE 
GENERAL INSTRUCTIONS 
The aim of the questionnaire is to understand your company as a whole. When you are giving 
your answers, you will have to “distance” yourself a bit and regard yourself as a typical 
representative of your whole company. Your responses will provide valuable insights into 
exactly what is the relationship between organizational learning and business performance. 
Individual responses are completely CONFIDENTIAL. This survey can be completed in 
approximately 10 minutes or less. After filling in the questionnaire, please return it to the 
researcher by email at h0466272@hkusua.hku.hk or by fax at 2653 6076. Thank you for your 
participation! 
 
Section 1  Organizational Learning of Your Company 
INSTRUCTIONS FOR SECTION 1 
Section 1 is a questionnaire that is designed to measure the organizational learning of your 
company. There consists of six parts. A statement is provided and you are asked to choose on 
the appropriate level of agreement. Please circle/ highlight only ONE option per item that best 
indicates the organizational learning of your company. The response options are as follows: 
                1 – Strongly Disagree 
                2 – Moderately Disagree 
                3 – Slightly Disagree 
                4 – Neither Agree nor Disagree 
                5 – Slightly Agree 
                6 – Moderately Agree 
                7 – Strongly Agree 
 
Part A   The following items relate to your observations of individuals/ employees within 
your organization 
 
 
                                                      Strongly        Neither Agree    Strongly 
                                                   Disagree         nor Disagree      Agree 
1 Individuals/ employees learn from personal experience/ review/ 
reflection in the past.  
1 2 3 4 5 6 7
2 Individuals/ employees obtain knowledge from experienced 
colleagues. 
1 2 3 4 5 6 7
3 Individuals/ employees learn from scanning/ searching (e.g. 
reading, magazines, manuals, books etc.) 
1 2 3 4 5 6 7
4 Individuals/ employees learn from experimenting. 1 2 3 4 5 6 7
5 Individuals are current and knowledgeable about their work.  1 2 3 4 5 6 7
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                                                       Strongly        Neither Agree    Strongly 
                                                   Disagree         nor Disagree      Agree 
6 Individuals/ employees are aware of the critical issues that 
affect their work. 
1 2 3 4 5 6 7
7 Individuals/ employees can feel a sense of success in what they 
do. 
1 2 3 4 5 6 7
8 Individuals/ employees can develop many new insights in their 
work. 
1 2 3 4 5 6 7
9 Individuals/ employees can feel confident in their work. 1 2 3 4 5 6 7
10 Individuals/ employees can feel a sense of pride in their work. 1 2 3 4 5 6 7
11 Individuals/ employees can have a high level of energy at work. 1 2 3 4 5 6 7
12 Individuals/ employees are able to grow through their work. 1 2 3 4 5 6 7
13 Individuals/ employees have a clear sense of direction in their 
work. 
1 2 3 4 5 6 7
14 Individuals/ employees are able to break out of traditional 
mind-sets to see things in new and different ways. 
1 2 3 4 5 6 7
 
 
Part B   The following items relate to your observations of group within your organization    
(e.g. your department, your team, people you interact with most)                
                                                       Strongly        Neither Agree    Strongly 
                                                   Disagree         nor Disagree      Agree
15 Regular meeting is held within the team. 1 2 3 4 5 6 7
16 In meetings, we seek to understand everyone’s point of view. 1 2 3 4 5 6 7
17 We share our successes within the group. 1 2 3 4 5 6 7
18 We share our failure within the group. 1 2 3 4 5 6 7
19 Ideas arise from individual that did not occur in the meeting. 1 2 3 4 5 6 7
20 We have effective conflict resolution when working in groups. 1 2 3 4 5 6 7
21 Adaptability of groups in the organization are high. 1 2 3 4 5 6 7
22 Groups have a common understanding of departmental issues. 1 2 3 4 5 6 7
23 Groups have the right people involved in addressing the issues. 1 2 3 4 5 6 7
24 Different points of view are encouraged in group work. 1 2 3 4 5 6 7
25 Groups are prepared to rethink decisions when presented with 
new information. 
1 2 3 4 5 6 7
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Part C   The following items relate to your organization’s structure, culture, vision and 
strategic direction.                 
                                                       Strongly        Neither Agree    Strongly 
                                                   Disagree         nor Disagree      Agree
26 We have a strategy that positions us well for the future. 1 2 3 4 5 6 7
27 The organizational structure (hierarchy, power delegation) can 
support the strategic direction. 
1 2 3 4 5 6 7
28 The organizational structure allows us to work effectively. 1 2 3 4 5 6 7
29 Operational procedure exists in the organization. 1 2 3 4 5 6 7
30 Operational procedure allows us to work effectively. 1 2 3 4 5 6 7
31 The organization’s culture could be considered as innovative. 1 2 3 4 5 6 7
32 We have a realistic but challenging vision for the organization. 1 2 3 4 5 6 7
33 Organization has the systems to implement our strategy. 1 2 3 4 5 6 7
34 We have company files and database that are kept up-to-date. 1 2 3 4 5 6 7
35 We have an organizational culture characterized by a high 
degree of trust. 
1 2 3 4 5 6 7
         
         
Part D   The following items relate to how you and your group affect the organization       
                                                       Strongly        Neither Agree    Strongly 
                                                   Disagree         nor Disagree      Agree
36 Lessons learned by one group are actively shared with others. 1 2 3 4 5 6 7
37 Individuals have input into the organization’s strategy. 1 2 3 4 5 6 7
38 Groups propose innovative solutions to organization-wide 
issues. 
1 2 3 4 5 6 7
39 Recommendations by groups are adopted by the organization. 1 2 3 4 5 6 7
40 We do not “reinvent the wheel”. We do not waste time to do 
something that has already been done by other people and we 
do something more worthwhile. 
1 2 3 4 5 6 7
41 Individuals collect information for everyone to use. 1 2 3 4 5 6 7
42 Individuals challenge the assumptions of the group. 1 2 3 4 5 6 7
43 The company utilizes the intelligence of its workforce. 1 2 3 4 5 6 7
44 The group of the organization knows what the other groups are 
doing. 
1 2 3 4 5 6 7
45 Outcomes of the group are used to improve products, services 
and processes. 
1 2 3 4 5 6 7
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Part E   The following items relate to how systems and procedures affect you and your 
group     
                                                       Strongly        Neither Agree    Strongly 
                                                   Disagree         nor Disagree      Agree
46 Policy and procedures is established to guide the individual’s 
work. 
1 2 3 4 5 6 7
47 Rewards systems recognize the contribution made by groups. 1 2 3 4 5 6 7
48 Group decisions are supported by individuals. 1 2 3 4 5 6 7
49 All individuals inside the organization understand what the 
vision and goals of the organization are. 
1 2 3 4 5 6 7
50 Organization’s recruiting practices enable us to attract the best 
talent. 
1 2 3 4 5 6 7
51 Organization’s database and files can provide the useful 
information to individuals to do the work. 
1 2 3 4 5 6 7
52 Information systems make it is easily for individuals to share 1 2 3 4 5 6 7
APPENDIX 2 
OL / Survey / 5 
 
 
 
Part F   The following items relate to individual, group and organizational performance.    
                                                       Strongly        Neither Agree    Strongly 
                                                   Disagree         nor Disagree      Agree
56 Our organization is successful. 1 2 3 4 5 6 7
57 Our organization can meet client’s requirement. 1 2 3 4 5 6 7
58 Our organization’s future performance is secure. 1 2 3 4 5 6 7
59 The reputation of our organization is well within the industry. 1 2 3 4 5 6 7
60 Our groups perform well as a team. 1 2 3 4 5 6 7
61 Our groups can make strong contribution to the organization. 1 2 3 4 5 6 7
62 Our group can meet the performance targets. 1 2 3 4 5 6 7
63 Individuals are generally happy working here. 1 2 3 4 5 6 7
64 Individuals feel satisfaction to work here. 1 2 3 4 5 6 7
65 Individuals feel satisfaction to their own performance. 1 2 3 4 5 6 7
  This is end of Section 1  – 
information. 
53 Training programme are provided to individuals when his 
knowledge and skills are needed to improve. 
1 2 3 4 5 6 7
54 Cross-training, job rotation and special assignment are used for 
individuals to gain different experiences and develop flexible 
workforce. 
1 2 3 4 5 6 7
55 When making decision for the future, we do not seem to have 
any memory of the past. 
1 2 3 4 5 6 7
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APPENDIX 3 – SECTION 2 OF THE QUESTIONNAIRE 
 
Section 2  Factors Affecting Organizational Learning of Your Company 
INSTRUCTIONS FOR SECTION 2 
Section 2 is a questionnaire that is designed to fund how significant the factors are in 
encouraging or hindering knowledge sharing, open discussion, etc. A statement is provided 
and you are asked to choose on the appropriate level of agreement. Please circle/ highlight 
only ONE option per item that best indicates the organizational learning of your company. 
The response options are as follows: 
                1 – Very Significant 
                2 – Quite Significant 
                3 – Moderate 
                4 – No effect at all 
                5 – No Comment 
 
  Very 
Significant 
Quite 
Significant Moderate 
No effect 
at all 
No 
Comment 
1 There is a physical open location (e.g. 
canteen, pantry, meeting place) that 
colleagues can gather together to 
share information. 
1 2 3 4 5 
2 A flat organizational structure 
encourages sharing of knowledge. 
1 2 3 4 5 
3 An atmosphere of openness 
encourages sharing with and 
challenging others. 
1 2 3 4 5 
4 There are formal channels and means 
to share information (e.g. 
documentation, common database). 
1 2 3 4 5 
5 Since there are too much information 
around, knowledge sharing is 
difficult. 
1 2 3 4 5 
6 Special techniques are taught so that 
insight can be effectively and 
objectively shared and nurtured 
together. 
1 2 3 4 5 
7 Since there are a lot of new members, 
new knowledge and new thinking can 
be shared. 
1 2 3 4 5 
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  Very 
Significant 
Quite 
Significant Moderate 
No effect 
at all 
No 
Comment 
8 The big size of your own team and 
the company overall makes sharing 
and discussion difficult. 
1 2 3 4 5 
9 There is ongoing staff turnover that 
makes insight sharing and alignment 
of common understanding difficult. 
1 2 3 4 5 
 
–  This is end of Section 2  – 
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APPENDIX 4 – SECTION 3 OF THE QUESTIONNAIRE 
 
 
Section 3   Personal Information 
INSTRUCTIONS FOR SECTION 3 
Section 3 aims to collect some basic information of your company. Your responses will 
be kept completely confidential and will not be attributed to you in any manner. The 
information below is asked in order to track for systematic differences in the data based 
on certain general categories.  
 
Gender: Male_____  Female_______ 
 
Name of Respondent Company (optional):  _______________________________ 
 
Type of Respondent Company: Quantity Surveyor in Consultancy Firm      ___ 
       Quantity Surveyor in Government Department  ___
  
Total number of employees:  < 50 _______  50 -100 _______  > 100_______ 
 
 
Name of your Department (optional): ____________________________________ 
 
 
Your position held in the Company: ___________________________________ 
 
 
Management Level: Senior _____   Middle _____   Non-management _____ 
 
 
Length of Employment (in your company): _________________________________ 
 
 
How long have been working in the quantity surveying discipline:  _____________ 
 
This is the end of the Questionnaire. 
Thank you very much for your help.
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APPENDIX 5 – RAW DATA FOR THE QUESTIONNAIRE 
 
There are a total of 80 respondents from 8 consultancy firms and 3 quantity 
surveying divisions of government. The frequencies of each answer are stated in the 
corresponding box in blue.  
 
Section 1  Organizational Learning of Your Company 
INSTRUCTIONS FOR SECTION 1 
Section 1 is a questionnaire that is designed to measure the organizational learning of your 
company. There consists of six parts. A statement is provided and you are asked to choose on 
the appropriate level of agreement. Please circle/ highlight only ONE option per item that best 
indicates the organizational learning of your company. The response options are as follows: 
                1 – Strongly Disagree 
                2 – Moderately Disagree 
                3 – Slightly Disagree 
                4 – Neither Agree nor Disagree 
                5 – Slightly Agree 
                6 – Moderately Agree 
                7 – Strongly Agree 
 
Part A   The following items relate to your observations of individuals/ employees within 
your organization 
 
 
                                      Strongly                 Neither Agree             Strongly 
                                                   Disagree                 nor Disagree                Agree 
  1 2 3 4 5 6 7 
1 Individuals/ employees learn from personal 
experience/ review/ reflection in the past.  
0 1 2 5 17 37 18 
2 Individuals/ employees obtain knowledge from 
experienced colleagues. 
0 2 1 4 12 37 22 
3 Individuals/ employees learn from scanning/ 
searching (e.g. reading, magazines, manuals, 
books etc.) 
1 1 7 18 25 20 8 
4 Individuals/ employees learn from experimenting. 0 4 5 17 29 16 9 
5 Individuals are current and knowledgeable about 
their work.  
0 1 1 7 29 33 9 
6 Individuals/ employees are aware of the critical 
issues that affect their work. 
0 3 12 16 26 19 4 
7 Individuals/ employees can feel a sense of success 
in what they do. 
1 1 8 22 29 14 5 
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                                       Strongly                 Neither Agree             Strongly 
                                                   Disagree                 nor Disagree                Agree 
  1 2 3 4 5 6 7 
8 Individuals/ employees can develop many new 
insights in their work. 
1 4 9 31 28 5 2 
9 Individuals/ employees can feel confident in their 
work. 
0 2 9 34 23 11 1 
10 Individuals/ employees can feel a sense of pride in 
their work. 
0 4 13 24 30 9 0 
11 Individuals/ employees can have a high level of 
energy at work. 
2 6 15 28 23 5 1 
12 Individuals/ employees are able to grow through 
their work. 
0 2 5 12 33 24 4 
13 Individuals/ employees have a clear sense of 
direction in their work. 
0 4 9 25 27 13 2 
14 Individuals/ employees are able to break out of 
traditional mind-sets to see things in new and 
different ways. 
5 7 25 27 10 6 0 
 
Part B   The following items relate to your observations of group within your organization    
(e.g. your department, your team, people you interact with most)                
                                       Strongly                 Neither Agree             Strongly 
                                                   Disagree                 nor Disagree                Agree 
  1 2 3 4 5 6 7 
15 Regular meeting is held within the team. 3 5 12 12 24 11 10 
16 In meetings, we seek to understand everyone’s 
point of view. 
0 5 10 23 19 21 2 
17 We share our successes within the group. 2 7 13 19 25 10 4 
18 We share our failure within the group. 3 9 8 38 18 5 0 
19 Ideas arise from individual that did not occur in 
the meeting. 
1 9 8 39 18 5 0 
20 We have effective conflict resolution when 
working in groups. 
1 7 8 28 25 10 1 
21 Adaptability of groups in the organization are 
high. 
1 4 10 30 25 8 2 
22 Groups have a common understanding of 
departmental issues. 
1 2 9 19 29 18 2 
23 Groups have the right people involved in 
addressing the issues. 
2 3 10 15 23 23 4 
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                                       Strongly                 Neither Agree             Strongly 
                                                   Disagree                 nor Disagree                Agree 
  1 2 3 4 5 6 7 
24 Different points of view are encouraged in group 
work. 
0 7 9 16 25 20 3 
25 Groups are prepared to rethink decisions when 
presented with new information. 
0 3 9 16 31 20 1 
 
 
Part C   The following items relate to your organization’s structure, culture, vision and 
strategic direction.                 
                                       Strongly                  Neither Agree              Strongly 
                                                   Disagree                  nor Disagree                 Agree 
  1 2 3 4 5 6 7 
26 We have a strategy that positions us well for the 
future. 
1 5 18 25 18 11 2 
27 The organizational structure (hierarchy, power 
delegation) can support the strategic direction. 
1 8 9 20 23 15 4 
28 The organizational structure allows us to work 
effectively. 
1 13 14 16 21 10 5 
29 Operational procedure exists in the organization. 0 2 4 7 17 22 28 
30 Operational procedure allows us to work 
effectively. 
1 12 12 19 20 12 4 
31 The organization’s culture could be considered as 
innovative. 
6 16 15 26 11 3 3 
32 We have a realistic but challenging vision for the 
organization. 
3 7 14 32 18 4 2 
33 Organization has the systems to implement our 
strategy. 
3 8 12 22 21 13 1 
34 We have company files and database that are kept 
up-to-date. 
1 6 5 9 25 20 14 
35 We have an organizational culture characterized by 
a high degree of trust. 
5 9 9 14 23 13 7 
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Part D   The following items relate to how you and your group affect the organization        
                                       Strongly                  Neither Agree              Strongly 
                                                   Disagree                  nor Disagree                 Agree 
  1 2 3 4 5 6 7 
36 Lessons learned by one group are actively shared 
with others. 
1 8 13 19 28 7 4 
37 Individuals have input into the organization’s 
strategy. 
3 11 17 19 23 5 2 
38 Groups propose innovative solutions to 
organization-wide issues. 
3 8 16 24 20 7 2 
         
39 Recommendations by groups are adopted by the 
organization. 
2 6 15 24 28 4 1 
40 We do not “reinvent the wheel”. We do not waste 
time to do something that has already been done 
by other people and we do something more 
worthwhile. 
2 8 12 21 23 9 5 
41 Individuals collect information for everyone to 
use. 
1 12 14 21 23 8 1 
42 Individuals challenge the assumptions of the 
group. 
0 6 16 33 17 8 0 
43 The company utilizes the intelligence of its 
workforce. 
2 2 11 25 28 10 2 
44 The group of the organization knows what the 
other groups are doing. 
3 11 20 18 21 6 1 
45 Outcomes of the group are used to improve 
products, services and processes. 
1 3 9 19 35 12 1 
 
Part E   The following items relate to how systems and procedures affect you and your group  
                                       Strongly                  Neither Agree              Strongly 
                                                   Disagree                  nor Disagree                 Agree 
  1 2 3 4 5 6 7 
46 Policy and procedures is established to guide the 
individual’s work. 
0 1 2 9 26 22 20 
47 Rewards systems recognize the contribution made 
by groups. 
12 8 9 20 20 9 2 
48 Group decisions are supported by individuals. 3 5 12 26 24 10 0 
49 All individuals inside the organization understand 
what the vision and goals of the organization are. 
6 10 17 20 19 6 2 
APPENDIX 5 
OL / Raw Data 
 
         
                                       Strongly                  Neither Agree              Strongly 
                                                   Disagree                  nor Disagree                 Agree 
  1 2 3 4 5 6 7 
50 Organization’s recruiting practices enable us to 
attract the best talent. 
0 2 5 11 26 27 9 
51 Organization’s database and files can provide the 
useful information to individuals to do the work. 
0 2 5 11 26 27 9 
52 Information systems make it is easily for 
individuals to share information. 
0 1 8 7 28 25 11 
53 Training programme is provided to individuals 
when his knowledge and skills are needed to 
improve. 
1 2 7 7 30 18 15 
54 Cross-training, job rotation and special assignment 
are used for individuals to gain different 
experiences and develop flexible workforce. 
1 6 8 11 29 16 9 
55 When making decision for the future, we do not 
seem to have any memory of the past. 
3 17 23 20 11 5 1 
 
 
Part F   The following items relate to individual, group and organizational performance.     
                                       Strongly                  Neither Agree              Strongly 
                                                   Disagree                  nor Disagree                 Agree 
  1 2 3 4 5 6 7 
56 Our organization is successful. 3 4 12 14 24 21 2 
57 Our organization can meet client’s requirement. 1 4 6 12 31 22 4 
58 Our organization’s future performance is secure. 1 4 8 15 28 19 5 
59 The reputation of our organization is well within 
the industry. 
4 4 9 12 16 27 8 
60 Our groups perform well as a team. 1 5 5 15 35 14 5 
61 Our groups can make strong contribution to the 
organization. 
0 5 7 15 32 17 4 
62 Our group can meet the performance targets. 0 2 5 14 31 24 4 
63 Individuals are generally happy working here. 1 7 9 18 28 13 4 
64 Individuals feel satisfaction to work here. 1 6 16 23 23 10 1 
65 Individuals feel satisfaction to their own 
performance. 
1 5 13 23 30 8 0 
–  This is end of Section 1  – 
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APPENDIX 5 – RAW DATA FOR THE QUESTIONNAIRE 
 
There are a total of 80 respondents from 8 consultancy firms and 3 quantity 
surveying divisions of government. The frequencies of each answer are stated in the 
corresponding box in blue.  
 
Section 2  Factors Affecting Organizational Learning of Your Company 
INSTRUCTIONS FOR SECTION 2 
Section 2 is a questionnaire that is designed to fund how significant the factors are in 
encouraging or hindering knowledge sharing, open discussion, etc. A statement is provided 
and you are asked to choose on the appropriate level of agreement. Please circle/ highlight 
only ONE option per item that best indicates the organizational learning of your company. 
The response options are as follows: 
                1 – Very Significant 
                2 – Quite Significant 
                3 – Moderate 
                4 – No effect at all 
                5 – No Comment 
 
  Very 
Significant 
Quite 
Significant Moderate 
No effect 
at all 
No 
Comment 
  1 2 3 4 5 
1 There is a physical open location (e.g. 
canteen, pantry, meeting place) that 
colleagues can gather together to 
share information. 
9 21 23 19 8 
2 A flat organizational structure 
encourages sharing of knowledge. 
10 18 25 18 9 
3 An atmosphere of openness 
encourages sharing with and 
challenging others. 
12 17 19 22 10 
4 There are formal channels and means 
to share information (e.g. 
documentation, common database). 
12 17 20 20 11 
5 Since there are too much information 
around, knowledge sharing is 
difficult. 
5 11 41 16 7 
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  Very 
Significant 
Quite 
Significant Moderate 
No effect 
at all 
No 
Comment 
  1 2 3 4 5 
6 Special techniques are taught so that 
insight can be effectively and 
objectively shared and nurtured 
together. 
6 21 31 17 5 
7 Since there are a lot of new members, 
new knowledge and new thinking can 
be shared. 
5 25 27 23 0 
8 The big size of your own team and 
the company overall makes sharing 
and discussion difficult. 
3 21 26 19 11 
9 There is ongoing staff turnover that 
makes insight sharing and alignment 
of common understanding difficult. 
5 15 42 14 4 
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APPENDIX 6 – KNOWLEDGE ACQUISITION 
 
 
Mann-Whitney Test – Different Nature of Firm 
 
 
 Ranks 
 
  Nature of firm N 
Mean 
Rank 
Sum of 
Ranks 
Government 40 47.85 1914.00 
Consultancy firm 40 33.15 1326.00 
Personal 
experience 
Total 80  
Government 40 42.61 1704.50 
Consultancy firm 40 38.39 1535.50 
Experienced 
colleagures 
Total 80  
Government 40 47.18 1887.00 
Consultancy firm 40 33.83 1353.00 
Scanning/ 
searching 
Total 80  
Government 40 44.96 1798.50 
Consultancy firm 40 36.04 1441.50 
Experimenting 
Total 80  
 
   
Test Statistics(a) 
 
  
Personal 
experience 
Experienced 
colleagues 
Scanning/ 
searching Experimenting 
Mann-Whitney U 506.000 715.500 533.000 621.500 
Wilcoxon W 1326.000 1535.500 1353.000 1441.500 
Z -3.016 -.871 -2.649 -1.778 
Asymp. Sig. 
(2-tailed) .003 .384 .008 .075 
a  Grouping Variable: Nature of firm 
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Kruskal-Waillis H Test – Different Managerial Level 
 
 
  Ranks 
 
  Managerial level N 
Mean 
Rank 
senior 7 48.00
middle 27 50.67
non-mgt 46 33.39
Personal 
experience 
Total 80
senior 7 36.86
middle 27 41.41
non-mgt 46 40.52
Experienced 
colleagures 
Total 80
senior 7 48.93
middle 27 41.76
non-mgt 46 38.48
Scanning/ 
searching 
Total 80
senior 7 29.50
middle 27 45.46
non-mgt 46 39.26
Experimenting 
Total 80
   
 
Test Statistics(a,b) 
 
  
Personal 
experience 
Experienced 
colleagues 
Scanning/ 
searching Experimenting 
Chi-Square 11.594 .245 1.433 3.141 
df 2 2 2 2 
Asymp. Sig. .003 .885 .488 .208 
a  Kruskal Wallis Test 
b  Grouping Variable: Managerial level 
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Kruskal-Waillis H Test – Different Length of Experience 
 
 
 
 Ranks 
 
  Length of experience N 
Mean 
Rank 
Sum of 
Ranks 
Personal experience >6 42 49.62 2084.00 
  <=6 38 30.42 1156.00 
  Total 80  
Experienced colleagues >6 42 43.25 1816.50 
  <=6 38 37.46 1423.50 
  Total 80  
Scanning/ searching >6 42 44.94 1887.50 
  <=6 38 35.59 1352.50 
  Total 80  
Experimenting >6 42 44.06 1850.50 
  <=6 38 36.57 1389.50 
  Total 80  
 
  
Test Statistics(a) 
 
  
Personal 
experience 
Experienced 
colleagues 
Scanning/ 
searching Experimenting 
Mann-Whitney U 415.000 682.500 611.500 648.500 
Wilcoxon W 1156.000 1423.500 1352.500 1389.500 
Z -3.934 -1.192 -1.852 -1.491 
Asymp. Sig. 
(2-tailed) .000 .233 .064 .136 
a  Grouping Variable: Length of experience 
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APPENDIX 7 – SPSS ON Cronbach’s Alpha Reliability Test  
 
 
Cronbach’s Alpha Reliability – Individual-Level Knowledge Stocks 
                                                     
 
Statistics for       Mean   Variance    Std Dev       N of Variables 
      Scale       45.2375    45.8796     6.7734         10 
 
Item Means    Mean    Minimum    Maximum      Range    Max/Min   Variance 
              4.5238     3.6000     5.4875     1.8875     1.5243      .2749 
 
 
Item-total Statistics 
           Scale        Scale      Corrected 
           Mean      Variance      Item-         Squared      Alpha 
            if Item      if Item       Total         Multiple      if Item 
           Deleted     Deleted    Correlation     Correlation    Deleted 
 
IK1           39.7500    40.4430        .3801         .3063           .8075 
IK2           40.5125    38.8859        .3563         .2231           .8131 
IK3           40.5000    37.3165        .5054         .5413           .7952 
IK4           40.9375    37.4264        .5489         .4594           .7906 
IK5           40.8000    38.8203        .4917         .4307           .7971 
IK6           40.9000    37.0025        .6141         .5766           .7841 
IK7           41.2000    35.6810        .6289         .5959           .7807 
IK8           40.1875    37.5720        .5486         .4622           .7908 
IK9           40.7125    39.9290        .3296         .3252           .8141 
IK10          41.6375    36.2593        .5483         .5478           .7902 
 
 
R E L I A B I L I T Y   A N A L Y S I S   -   S C A L E   (A L P H A) 
 
Reliability Coefficients    10 items 
 
Alpha =   .8132           Standardized item alpha =   .8146 
 
 
 
Cronbach’s Alpha Reliability – Group-Level Knowledge Stocks 
                                                 
                                                   
Statistics for       Mean   Variance     Std Dev     N of Variables 
      Scale       44.3625    54.8416     7.4055         10 
 
Item Means           Mean    Minimum    Maximum      Range    Max/Min   
Variance 
                   4.4362     3.9375     4.7375      .8000     1.2032      .0785 
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Item-total Statistics 
 
               Scale          Scale      Corrected 
               Mean         Variance       Item-         Squared          Alpha 
              if Item        if Item       Total         Multiple        if Item 
              Deleted        Deleted    Correlation    Correlation       Deleted 
 
GK1           39.7750        47.1892        .3547         .3633           .7837 
GK2           40.0625        44.8948        .4299         .5072           .7756 
GK3           40.2375        43.5505        .4746         .4963           .7701 
GK4           40.4250        52.5766        .0543         .2554           .8142 
GK5           40.0750        45.4880        .4930         .3272           .7675 
GK6           40.0375        45.3783        .5354         .5850           .7633 
GK7           39.6750        43.8424        .6251         .5684           .7524 
GK8           39.6250        42.7184        .5742         .5109           .7561 
GK9           39.7250        43.9741        .5243         .4191           .7630 
GK10          39.6250        44.9968        .5778         .5151           .7589 
 
 
Reliability Coefficients    10 items 
 
Alpha =   .7895           Standardized item alpha =   .7909 
 
 
 
Cronbach’s Alpha Reliability – Organizational-Level Knowledge Stocks 
 
                                                   
Statistics for       Mean   Variance    Std Dev   N of Variables 
      Scale       43.7875    96.0935     9.8027         10 
 
Item Means           Mean    Minimum    Maximum      Range    Max/Min   
Variance 
                   4.3787     3.5125     5.7125     2.2000     1.6263      .3769 
 
Item-total Statistics 
 
               Scale          Scale      Corrected 
               Mean         Variance       Item-         Squared          Alpha 
              if Item        if Item       Total         Multiple        if Item 
              Deleted        Deleted    Correlation    Correlation       Deleted 
 
OK1           39.6000        81.1544        .5917         .5071           .8683 
OK2           39.3250        76.3994        .7332         .6905           .8575 
OK3           39.6250        76.7437        .6480         .5896           .8637 
OK4           38.0750        86.7791        .3133         .4257           .8866 
OK5           39.5750        78.6019        .5911         .4618           .8682 
OK6           40.2750        79.0120        .5859         .5014           .8685 
OK7           39.8500        79.1671        .7001         .5645           .8613 
OK8           39.6250        78.1867        .6545         .5007           .8635 
OK9           38.7000        77.3772        .6316         .6027           .8650 
OK10          39.4375        75.4138        .6207         .5260           .8665 
 
 
Reliability Coefficients    10 items 
Alpha =   .8788           Standardized item alpha =   .8795 
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Cronbach’s Alpha Reliability – Feed-forward Learning Flow 
 
                                                   
Statistics for       Mean   Variance    Std Dev   N of Variables 
      Scale       41.3500    67.0405     8.1878         10 
 
Item Means        Mean    Minimum    Maximum      Range    Max/Min   Variance 
                   4.1350     3.8125     4.5500      .7375     1.1934      .0555 
 
 
Item-total Statistics 
 
               Scale          Scale      Corrected 
               Mean         Variance     Item-         Squared          Alpha 
              if Item        if Item       Total           Multiple        if Item 
              Deleted        Deleted    Correlation      Correlation       Deleted 
 
FF1           37.0750        54.9816        .5212         .4529           .8319 
FF2           37.4625        52.8087        .6213         .5899           .8220 
FF3           37.3625        51.8290        .6980         .6422           .8144 
FF4           37.2750        54.8095        .6219         .5299           .8231 
FF5           37.0750        57.4120        .3526         .2318           .8493 
FF6           37.3375        57.0366        .4201         .2512           .8412 
FF7           37.2875        58.6884        .4453         .3445           .8380 
FF8           36.9375        55.2745        .5933         .5232           .8256 
FF9           37.5375        53.7707        .5830         .5104           .8259 
FF10          36.8000        55.8076        .6012         .5046           .8255 
 
 
Reliability Coefficients    10 items 
 
Alpha =   .8444           Standardized item alpha =   .8471 
 
 
 
Cronbach’s Alpha Reliability – Feed-back Learning Flow 
 
                                                    
Statistics for       Mean   Variance    Std Dev    N of Variables 
      Scale       45.7250    57.7715     7.6008         10 
 
Item Means           Mean    Minimum    Maximum      Range    Max/Min   
Variance 
                   4.5725     3.4750     5.5750     2.1000     1.6043      .5575 
 
 
Item-total Statistics 
 
               Scale          Scale      Corrected 
               Mean         Variance     Item-         Squared          Alpha 
              if Item        if Item       Total         Multiple        if Item 
              Deleted        Deleted    Correlation    Correlation       Deleted 
 
FB1           40.1500        51.6481        .2969         .4803           .7691 
FB2           41.9375        46.9454        .3525         .3469           .7692 
FB3           41.5625        47.3378        .5231         .4210           .7425 
FB4           41.2875        45.9036        .6141         .4880           .7308 
FB5           41.9500        47.0101        .4319         .3474           .7541 
FB6           40.5000        46.7089        .6068         .6449           .7334 
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FB7           40.4625        45.6695        .6658         .5708           .7256 
FB8           40.5125        45.7214        .5618         .4994           .7360 
FB9           40.9125        46.1062        .4940         .3943           .7450 
FB10          42.2500        56.7468       -.0352         .1896           .8097 
 
 
 
Reliability Coefficients    10 items 
 
Alpha =   .7721           Standardized item alpha =   .7811 
 
 
 
 
Cronbach’s Alpha Reliability –Performance 
 
                                                   
Statistics for       Mean   Variance    Std Dev   N of Variables 
      Scale       46.4750   100.5057    10.0253         10 
 
Item Means           Mean    Minimum    Maximum      Range    Max/Min   
Variance 
                   4.6475     4.1875     5.0250      .8375     1.2000      .0739 
 
 
Item-total Statistics 
 
               Scale          Scale      Corrected 
               Mean         Variance     Item-         Squared        Alpha 
              if Item        if Item       Total         Multiple         if Item 
              Deleted        Deleted    Correlation    Correlation       Deleted 
 
PERF1         41.9375        77.6543        .8369         .8208           .9131 
PERF2         41.6000        81.4582        .7701         .7803           .9172 
PERF3         41.7000        82.0354        .7112         .6820           .9203 
PERF4         41.6625        77.4922        .7217         .6900           .9212 
PERF5         41.7250        82.4044        .7233         .6402           .9196 
PERF6         41.7125        82.7391        .7375         .7309           .9190 
PERF7         41.4500        86.6304        .6329         .6268           .9242 
PERF8         41.9750        83.5943        .6165         .6962           .9254 
PERF9         42.2875        82.8403        .7262         .7546           .9195 
PERF10        42.2250        83.8222        .7528         .6195           .9187 
 
 
 
Reliability Coefficients    10 items 
 
Alpha =   .9273           Standardized item alpha =   .9289 
 
 
 
APPENDIX 8 
 
APPENDIX 8 
APPENDIX 8 – SPSS OUTPUT ON T-TEST AND ONE-WAY ANOVA TEST FOR CONTROL VARIABLES 
T- Test – Gender (Female vs Male) 
 
  Gender N Mean Std. Deviation Std. Error Mean 
Individual Knowledge Stock Female 31 4.4171 .73266 .13159
  Male 49 4.6061 .65333 .09333
Group Knowledge Stock Female 31 4.4129 .69606 .12502
  Male 49 4.5041 .80207 .11458
Organization Knowledge stock Female 31 4.2097 .95616 .17173
  Male 49 4.5469 1.02938 .14705
Feed-foreword learning flow Female 31 4.1645 .71159 .12781
  Male 49 4.1490 .95331 .13619
Feed-back learning flow Female 31 4.5161 .76902 .13812
  Male 49 4.6939 .87092 .12442
Business Performance Female 31 4.4516 .95074 .17076
  Male 49 4.7714 1.02408 .14630
 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
95% Confidence Interval 
of the Difference 
  
  
  
  
  
  
F 
  
Sig. 
  
t 
  
df 
  
Sig. 
(2-tailed) 
  
Mean 
Difference 
  
Std. Error 
Difference 
  Lower Upper 
Individual Knowledge Stock Equal variances assumed .189 .665 -1.203 78 .233 -.1890 .15719 -.50196 .12391
  Equal variances not assumed   -1.172 58.520 .246 -.1890 .16133 -.51190 .13385
Group Knowledge Stock Equal variances assumed 1.323 .254 -.521 78 .604 -.0912 .17511 -.43980 .25744
  Equal variances not assumed   -.538 70.485 .592 -.0912 .16958 -.42936 .24700
Organization Knowledge stock Equal variances assumed .338 .563 -1.467 78 .146 -.3373 .22992 -.79499 .12047
  Equal variances not assumed   -1.492 67.457 .140 -.3373 .22609 -.78848 .11396
Feed-foreword learning flow Equal variances assumed 5.974 .017 .078 78 .938 .0155 .19928 -.38119 .41227
  Equal variances not assumed   .083 75.759 .934 .0155 .18677 -.35646 .38753
Feed-back learning flow Equal variances assumed .498 .483 -.930 78 .355 -.1777 .19121 -.55843 .20293
  Equal variances not assumed   -.956 69.739 .342 -.1777 .18590 -.54853 .19303
Business Performance Equal variances assumed .543 .463 -1.398 78 .166 -.3198 .22869 -.77511 .13547
  Equal variances not assumed   -1.422 67.481 .160 -.3198 .22486 -.76858 .12895
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T- Test – Different No of Staff at Firm (No of Employee: <100 vs >100) 
 
  Size of Firm N Mean 
Std. 
Deviation 
Std. Error 
Mean 
>100 61 4.4852 .71106 .09104 Individual 
Knowledge Stock <100 19 4.6858 .59400 .13627 
>100 61 4.4344 .76024 .09734 Group Knowledge 
Stock <100 19 4.5789 .76709 .17598 
>100 61 4.3623 .98559 .12619 Organization 
Knowledge stock <100 19 4.5895 1.09082 .25025 
>100 61 4.0934 .88767 .11365 Feed-foreword 
learning flow <100 19 4.3526 .76621 .17578 
>100 61 4.5738 .78441 .10043 Feed-back learning 
flow <100 19 4.7895 .97633 .22399 
>100 61 4.5754 1.04429 .13371 Business 
Performance <100 19 4.8789 .83771 .19218 
 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
95% Confidence Interval of 
the Difference 
  
  
  
  
  
  
F 
  
Sig. 
  
t 
  
df 
  
Sig. 
(2-tailed) 
  
Mean 
Difference 
  
Std. Error 
Difference 
  Lower Upper 
Individual Knowledge Stock Equal variances assumed 2.556 .114 -1.113 78 .269 -.2005 .18018 -.55926 .15818
  Equal variances not assumed   -1.224 35.531 .229 -.2005 .16389 -.53308 .13199
Group Knowledge Stock Equal variances assumed .001 .972 -.722 78 .472 -.1445 .20015 -.54299 .25395
  Equal variances not assumed   -.719 29.860 .478 -.1445 .20111 -.55532 .26628
Organization Knowledge stock Equal variances assumed .338 .563 -.855 78 .395 -.2272 .26558 -.75590 .30154
  Equal variances not assumed   -.811 27.779 .424 -.2272 .28027 -.80149 .34713
Feed-foreword learning flow Equal variances assumed .498 .483 -1.146 78 .255 -.2592 .22625 -.70962 .19124
  Equal variances not assumed   -1.238 34.393 .224 -.2592 .20932 -.68441 .16603
Feed-back learning flow Equal variances assumed 1.120 .293 -.986 78 .327 -.2157 .21875 -.65121 .21980
  Equal variances not assumed   -.879 25.655 .388 -.2157 .24547 -.72061 .28920
Business Performance Equal variances assumed 1.505 .224 -1.155 78 .252 -.3035 .26284 -.82680 .21973
  Equal variances not assumed   -1.297 37.039 .203 -.3035 .23412 -.77789 .17082
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One – Way ANOVA – Managerial Level (Senior vs Middle vs Non-Management)  
 
 Descriptives 
 
95% Confidence Interval for Mean 
    N Mean Std. Deviation Std. Error Lower Bound Upper Bound Minimum Maximum 
Serior Level 7 4.7429 .90895 .34355 3.9022 5.5835 3.80 6.00
Middle Level 27 4.5593 .67838 .13055 4.2909 4.8276 3.00 6.00
non_mgt 46 4.4854 .66528 .09809 4.2879 4.6830 2.90 6.00
Individual 
Knowledge Stock 
Total 80 4.5329 .68686 .07679 4.3800 4.6857 2.90 6.00
Serior Level 7 4.8429 .70912 .26802 4.1870 5.4987 4.00 6.00
Middle Level 27 4.3519 .86218 .16593 4.0108 4.6929 3.00 6.00
non_mgt 46 4.4804 .69718 .10279 4.2734 4.6875 3.00 6.00
Group Knowledge 
Stock 
Total 80 4.4688 .75951 .08492 4.2997 4.6378 3.00 6.00
Serior Level 7 5.1857 .82347 .31124 4.4241 5.9473 4.00 6.50
Middle Level 27 4.2407 1.11606 .21479 3.7992 4.6822 2.00 7.00
non_mgt 46 4.4022 .93107 .13728 4.1257 4.6787 1.80 6.00
Organization 
Knowledge stock 
Total 80 4.4163 1.00913 .11282 4.1917 4.6408 1.80 7.00
Serior Level 7 4.5143 .96683 .36543 3.6201 5.4085 3.00 6.00
Middle Level 27 3.8593 .91997 .17705 3.4953 4.2232 2.00 6.00
non_mgt 46 4.2739 .77873 .11482 4.0427 4.5052 2.10 6.00
Feed-foreword 
learning flow 
Total 80 4.1550 .86286 .09647 3.9630 4.3470 2.00 6.00
Serior Level 7 5.2857 .48795 .18443 4.8344 5.7370 5.00 6.00
Middle Level 27 4.4074 .93064 .17910 4.0393 4.7756 3.00 6.00
non_mgt 46 4.6522 .76645 .11301 4.4246 4.8798 3.00 6.00
Feed-back learning 
flow 
Total 80 4.6250 .83249 .09308 4.4397 4.8103 3.00 6.00
Serior Level 7 4.9429 .74578 .28188 4.2531 5.6326 3.80 6.10
Middle Level 27 4.5778 1.09732 .21118 4.1437 5.0119 2.50 6.40
non_mgt 46 4.6435 .98897 .14582 4.3498 4.9372 1.60 6.10
Business 
Performance 
Total 80 4.6475 1.00253 .11209 4.4244 4.8706 1.60 6.40
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Post Hoc Tests 
 
Multiple Comparisons  
Tukey HSD 
95% Confidence Interval 
Dependent Variable 
  
(I) Managerial level 
  
(J) Managerial level 
  
Mean Difference (I-J) 
  
Std. Error 
  
Sig. 
  Lower Bound Upper Bound 
Individual Knowledge Stock Serior Level Middle Level .1836 .29337 .806 -.5175 .8847
    non_mgt .2574 .28062 .631 -.4132 .9281
  Middle Level Serior Level -.1836 .29337 .806 -.8847 .5175
    non_mgt .0738 .16769 .899 -.3269 .4746
  non_mgt Serior Level -.2574 .28062 .631 -.9281 .4132
    Middle Level -.0738 .16769 .899 -.4746 .3269
Group Knowledge Stock Serior Level Middle Level .4910 .32141 .284 -.2771 1.2591
    non_mgt .3624 .30744 .469 -.3723 1.0972
  Middle Level Serior Level -.4910 .32141 .284 -1.2591 .2771
    non_mgt -.1286 .18372 .764 -.5676 .3105
  non_mgt Serior Level -.3624 .30744 .469 -1.0972 .3723
    Middle Level .1286 .18372 .764 -.3105 .5676
Organization Knowledge stock Serior Level Middle Level .9450 .41989 .069 -.0585 1.9484
    non_mgt .7835 .40164 .132 -.1763 1.7434
  Middle Level Serior Level -.9450 .41989 .069 -1.9484 .0585
    non_mgt -.1614 .24001 .780 -.7350 .4122
  non_mgt Serior Level -.7835 .40164 .132 -1.7434 .1763
    Middle Level .1614 .24001 .780 -.4122 .7350
Feed-foreword learning flow Serior Level Middle Level .6550 .35815 .167 -.2009 1.5109
    non_mgt .2404 .34258 .763 -.5783 1.0591
  Middle Level Serior Level -.6550 .35815 .167 -1.5109 .2009
    non_mgt -.4147 .20472 .113 -.9039 .0746
  non_mgt Serior Level -.2404 .34258 .763 -1.0591 .5783
    Middle Level .4147 .20472 .113 -.0746 .9039
Feed-back learning flow Serior Level Middle Level .8783(*) .34308 .033 .0584 1.6982
    non_mgt .6335 .32817 .137 -.1507 1.4178
  Middle Level Serior Level -.8783(*) .34308 .033 -1.6982 -.0584
    non_mgt -.2448 .19611 .429 -.7134 .2239
  non_mgt Serior Level -.6335 .32817 .137 -1.4178 .1507
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    Middle Level .2448 .19611 .429 -.2239 .7134
Business Performance Serior Level Middle Level .3651 .42868 .672 -.6594 1.3896
    non_mgt .2994 .41005 .746 -.6806 1.2793
  Middle Level Serior Level -.3651 .42868 .672 -1.3896 .6594
    non_mgt -.0657 .24503 .961 -.6513 .5199
  non_mgt Serior Level -.2994 .41005 .746 -1.2793 .6806
    Middle Level .0657 .24503 .961 -.5199 .6513
*  The mean difference is significant at the .05 level. 
 
Individual Knowledge Stock  Tukey HSD  
Subset for 
alpha 
= .05 Managerial 
level N 1 
non_mgt 46 4.4854
Middle Level 27 4.5593
Serior Level 7 4.7429
Sig.  .570
Means for groups in homogeneous subsets are displayed. 
a  Uses Harmonic Mean Sample Size = 14.878. 
b  The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed. 
 
Group Knowledge Stock  Tukey HSD  
Subset for 
alpha 
= .05 Managerial 
level N 1 
Middle Level 27 4.3519
non_mgt 46 4.4804
Serior Level 7 4.8429
Sig.  .187
Means for groups in homogeneous subsets are displayed. 
a  Uses Harmonic Mean Sample Size = 14.878. 
b  The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed. 
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Organization Knowledge stock  Tukey HSD  
Subset for alpha = .05 Managerial 
level N 1 2 
Middle Level 27 4.2407
non_mgt 46 4.4022 4.4022
Serior Level 7 5.1857
Sig.  .897 .085
Means for groups in homogeneous subsets are displayed. 
a  Uses Harmonic Mean Sample Size = 14.878. 
b  The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels 
are not guaranteed. 
 
Feed-foreword learning flow Tukey HSD 
Subset for alpha = .05 Managerial 
level 
  
N 
  1 
Middle Level 27 3.8593
non_mgt 46 4.2739
Serior Level 7 4.5143
Sig.  .093
Means for groups in homogeneous subsets are displayed. 
a  Uses Harmonic Mean Sample Size = 14.878. 
b  The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels 
are not guaranteed. 
 
Feed-back learning flow Tukey HSD  
Subset for alpha = .05 Managerial 
level N 1 2 
Middle Level 27 4.4074
non_mgt 46 4.6522 4.6522
Serior Level 7 5.2857
Sig.  .689 .089
Means for groups in homogeneous subsets are displayed. 
a  Uses Harmonic Mean Sample Size = 14.878. 
b  The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels 
are not guaranteed. 
 
Business Performance Tukey HSD  
Subset for alpha = .05 Managerial 
level 
  
N 
  1 
Middle Level 27 4.5778
non_mgt 46 4.6435
Serior Level 7 4.9429
Sig.  .588
Means for groups in homogeneous subsets are displayed. 
a  Uses Harmonic Mean Sample Size = 14.878. 
b  The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels 
are not guaranteed. 
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One-Way ANOVA – Length of Experience (Length of experience: <3 vs 3-6 vs >6) 
 
 Descriptives 
95% Confidence Interval for 
Mean 
    N Mean 
Std. 
Deviation Std. Error 
Lower 
Bound 
Upper 
Bound Minimum Maximum 
>6 42 4.6405 .71125 .10975 4.4188 4.8621 3.00 6.00
3-6 13 4.4769 .55250 .15324 4.1431 4.8108 3.40 5.40
<3 25 4.3812 .70012 .14002 4.0922 4.6702 2.90 5.70
Individual 
Knowledge 
Stock 
Total 80 4.5329 .68686 .07679 4.3800 4.6857 2.90 6.00
>6 42 4.5190 .89966 .13882 4.2387 4.7994 3.00 6.00
3-6 13 4.3077 .53613 .14870 3.9837 4.6317 3.30 5.20
<3 25 4.4680 .59492 .11898 4.2224 4.7136 3.10 5.80
Group 
Knowledge 
Stock 
Total 80 4.4688 .75951 .08492 4.2997 4.6378 3.00 6.00
>6 42 4.5452 1.07254 .16550 4.2110 4.8795 2.00 7.00
3-6 13 4.2769 .88990 .24681 3.7392 4.8147 2.90 6.00
<3 25 4.2720 .96416 .19283 3.8740 4.6700 1.80 5.70
Organization 
Knowledge 
stock 
Total 80 4.4163 1.00913 .11282 4.1917 4.6408 1.80 7.00
>6 42 4.1381 1.00242 .15468 3.8257 4.4505 2.00 6.00
3-6 13 4.2385 .63841 .17706 3.8527 4.6242 2.90 5.30
<3 25 4.1400 .72514 .14503 3.8407 4.4393 2.10 5.40
Feed-foreword 
learning flow 
Total 80 4.1550 .86286 .09647 3.9630 4.3470 2.00 6.00
>6 42 4.7143 .91826 .14169 4.4281 5.0004 3.00 6.00
3-6 13 4.3846 .86972 .24122 3.8590 4.9102 3.00 6.00
<3 25 4.6000 .64550 .12910 4.3336 4.8664 3.00 6.00
Feed-back 
learning flow 
Total 80 4.6250 .83249 .09308 4.4397 4.8103 3.00 6.00
>6 42 4.6952 1.07974 .16661 4.3588 5.0317 1.60 6.40
3-6 13 4.6231 .93999 .26071 4.0550 5.1911 2.50 6.10
<3 25 4.5800 .93050 .18610 4.1959 4.9641 1.70 6.00
Business 
Performance 
Total 80 4.6475 1.00253 .11209 4.4244 4.8706 1.60 6.40
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Post Hoc Test 
 
 Multiple Comparisons 
Tukey HSD  
95% Confidence Interval Dependent Variable 
  
(I) Experience 
  
(J) Experience 
  
Mean Difference 
(I-J) 
  
Std. 
Error 
  
Sig. 
  Lower Bound Upper Bound 
Individual Knowledge Stock >6 3-6 .1636 .21752 .733 -.3563 .6834
    <3 .2593 .17313 .298 -.1545 .6730
  3-6 >6 -.1636 .21752 .733 -.6834 .3563
    <3 .0957 .23435 .912 -.4643 .6558
  <3 >6 -.2593 .17313 .298 -.6730 .1545
    3-6 -.0957 .23435 .912 -.6558 .4643
Group Knowledge Stock >6 3-6 .2114 .24298 .661 -.3693 .7920
    <3 .0510 .19338 .962 -.4111 .5132
  3-6 >6 -.2114 .24298 .661 -.7920 .3693
    <3 -.1603 .26178 .814 -.7859 .4653
  <3 >6 -.0510 .19338 .962 -.5132 .4111
    3-6 .1603 .26178 .814 -.4653 .7859
Organization Knowledge stock >6 3-6 .2683 .32143 .683 -.4999 1.0365
    <3 .2732 .25583 .537 -.3382 .8846
  3-6 >6 -.2683 .32143 .683 -1.0365 .4999
    <3 .0049 .34630 1.000 -.8227 .8325
  <3 >6 -.2732 .25583 .537 -.8846 .3382
    3-6 -.0049 .34630 1.000 -.8325 .8227
Feed-foreword learning flow >6 3-6 -.1004 .27714 .930 -.7627 .5620
    <3 -.0019 .22057 1.000 -.5290 .5252
  3-6 >6 .1004 .27714 .930 -.5620 .7627
    <3 .0985 .29858 .942 -.6151 .8120
  <3 >6 .0019 .22057 1.000 -.5252 .5290
    3-6 -.0985 .29858 .942 -.8120 .6151
Feed-back learning flow >6 3-6 .3297 .26492 .431 -.3035 .9628
    <3 .1143 .21085 .851 -.3896 .6182
  3-6 >6 -.3297 .26492 .431 -.9628 .3035
    <3 -.2154 .28542 .732 -.8975 .4667
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  <3 >6 -.1143 .21085 .851 -.6182 .3896
    3-6 .2154 .28542 .732 -.4667 .8975
Business Performance >6 3-6 .0722 .32185 .973 -.6970 .8413
    <3 .1152 .25616 .895 -.4969 .7274
  3-6 >6 -.0722 .32185 .973 -.8413 .6970
    <3 .0431 .34675 .992 -.7856 .8718
  <3 >6 -.1152 .25616 .895 -.7274 .4969
    3-6 -.0431 .34675 .992 -.8718 .7856
 
 
Individual Knowledge Stock  Tukey HSD  
Subset for alpha 
= .05 Experience 
  
N 
  1 
<3 25 4.3812
3-6 13 4.4769
>6 42 4.6405
Sig.  .436
Means for groups in homogeneous subsets are displayed. 
a  Uses Harmonic Mean Sample Size = 21.317. 
b  The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed. 
 
 
Group Knowledge Stock  Tukey HSD  
Subset for alpha 
= .05 Experience 
  
N 
  1 
3-6 13 4.3077
<3 25 4.4680
>6 42 4.5190
Sig.  .641
Means for groups in homogeneous subsets are displayed. 
a  Uses Harmonic Mean Sample Size = 21.317. 
b  The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels are not guaranteed. 
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Organization Knowledge stock  Tukey HSD  
Subset for alpha = .05 Experience 
  
N 
  1 
<3 25 4.2720
3-6 13 4.2769
>6 42 4.5452
Sig.  .654
Means for groups in homogeneous subsets are displayed. 
a  Uses Harmonic Mean Sample Size = 21.317. 
b  The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels 
are not guaranteed. 
 
Feed-foreword learning flow  Tukey HSD  
Subset for alpha = .05 Experience 
  
N 
  1 
>6 42 4.1381
<3 25 4.1400
3-6 13 4.2385
Sig.  .925
Means for groups in homogeneous subsets are displayed. 
a  Uses Harmonic Mean Sample Size = 21.317. 
b  The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels 
are not guaranteed. 
 
Feed-back learning flow  Tukey HSD  
Subset for alpha = .05 Experience 
  
N 
  1 
3-6 13 4.3846
<3 25 4.6000
>6 42 4.7143
Sig.  .405
Means for groups in homogeneous subsets are displayed. 
a  Uses Harmonic Mean Sample Size = 21.317. 
b  The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels 
are not guaranteed. 
 
Business Performance Tukey HSD  
Subset for alpha = .05 Experience 
  
N 
  1 
<3 25 4.5800
3-6 13 4.6231
>6 42 4.6952
Sig.  .927
Means for groups in homogeneous subsets are displayed. 
a  Uses Harmonic Mean Sample Size = 21.317. 
b  The group sizes are unequal. The harmonic mean of the group sizes is used. Type I error levels 
are not guaranteed. 
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APPENDIX 9 – SPSS OUTPUT ON MULTIPLE LINEAR REGRESSION FOR TESTING 
CONTROL VARIABLES 
 
 Variables Entered/Removed(b) 
Model Variables Entered 
Variables 
Removed Method 
1 
Experience, Size of Firm, 
Group Knowledge Stock, 
Misalignment bet stocks 
and flows, Gender, 
Individual Knowledge 
Stock, Organization 
Knowledge stock(a)
. Enter
a  All requested variables entered. 
b  Dependent Variable: Business Performance 
 
 
 Model Summary 
Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .757(a) .573 .532 .68591 
a  Predictors: (Constant), Experience, Size of Firm, Group Knowledge Stock, Misalignment bet 
stocks and flows, Gender, Individual Knowledge Stock, Organization Knowledge stock 
 
 
 
 ANOVA(b) 
Model   Sum of Squares df Mean Square F Sig. 
1 Regression 45.526 7 6.504 13.824 .000(a)
  Residual 33.874 72 .470 
  Total 79.399 79  
a  Predictors: (Constant), Experience, Size of Firm, Group Knowledge Stock, Misalignment bet 
stocks and flows, Gender, Individual Knowledge Stock, Organization Knowledge stock 
b  Dependent Variable: Business Performance 
 
  Coefficients(a) 
Unstandardized 
Coefficients 
Standardized 
Coefficients Model 
  
  
  B Std. Error Beta 
t 
  
Sig. 
  
1 (Constant) .408 .612 .668 .507
  Individual Knowledge Stock .113 .141 .077 .803 .424
  Group Knowledge Stock .206 .144 .156 1.429 .157
  Organization Knowledge 
stock .594 .103 .598 5.766 .000
  Misalignment bet stocks and 
flows -.151 .172 -.073 -.878 .383
  Size of Firm .132 .186 .057 .713 .478
  Gender .174 .178 .085 .978 .331
  Experience .076 .096 .068 .794 .430
a  Dependent Variable: Business Performance
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APPENDIX 10 – SPSS OUTPUT ON MULTIPLE LINEAR REGRESSION FOR MODEL 
1 AND 2 
 
Multiple Linear Regression – Model 1 
  
Variables Entered/Removed(b) 
 
Mode
l Variables Entered Variables Removed Method 
1 
Organization Knowledge stock, 
Individual Knowledge Stock, Group 
Knowledge Stock(a)
. Enter 
a  All requested variables entered. 
b  Dependent Variable: Business Performance 
 
 Model Summary 
 
Mode
l R R Square 
Adjusted R 
Square 
Std. Error of the 
Estimate 
1 .748(a) .559 .542 .67842
a  Predictors: (Constant), Organization Knowledge stock, Individual Knowledge Stock, 
Group Knowledge Stock 
 
 ANOVA(b) 
 
Model   Sum of Squares df Mean Square F Sig. 
1 Regression 44.420 3 14.807 32.170 .000(a)
  Residual 34.980 76 .460  
  Total 79.399 79   
a  Predictors: (Constant), Organization Knowledge stock, Individual Knowledge Stock, 
Group Knowledge Stock 
b  Dependent Variable: Business Performance 
 
 Coefficients(a) 
 
Unstandardized 
Coefficients 
Standardized 
Coefficients Model 
  
  
  B Std. Error Beta 
t 
  
Sig. 
  
1 (Constant) .699 .555  1.261 .211
  Individual Knowledge 
Stock .084 .131 .057 .638 .526
  Group Knowledge 
Stock .194 .141 .147 1.377 .173
  Organization 
Knowledge stock .612 .100 .616 6.129 .000
a  Dependent Variable: Business Performance 
Multiple Linear Regression – Model 2 
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Variables Entered/Removed(b) 
Model Variables Entered Variables Removed Method 
1 Misalignment bet stocks and flows, 
Organization Knowledge stock, Individual 
Knowledge Stock, Group Knowledge 
Stock(a)
. Enter
a  All requested variables entered. 
b  Dependent Variable: Business Performance 
 
 Model Summary 
 
Mode
l R R Square 
Adjusted 
R Square 
Std. Error 
of the 
Estimate 
1 .751(a) .565 .541 .67897
a  Predictors: (Constant), Misalignment bet stocks and flows, Organization Knowledge 
stock, Individual Knowledge Stock, Group Knowledge Stock 
 
 ANOVA(b) 
 
Model   Sum of Squares df Mean Square F Sig. 
1 Regression 44.825 4 11.206 24.308 .000(a)
  Residual 34.575 75 .461  
  Total 79.399 79   
a  Predictors: (Constant), Misalignment bet stocks and flows, Organization Knowledge 
stock, Individual Knowledge Stock, Group Knowledge Stock 
b  Dependent Variable: Business Performance 
 
 Coefficients(a) 
 
Unstandardized 
Coefficients 
Standardized 
Coefficients Model 
  
  
  B Std. Error Beta 
t 
  
Sig. 
  
1 (Constant) .541 .580  .932 .354
  Individual 
Knowledge Stock .119 .137 .082 .873 .386
  Organization 
Knowledge stock .604 .100 .608 6.023 .000
  Group Knowledge 
Stock .204 .141 .155 1.445 .153
  Misalignment bet 
stocks and flows -.158 .168 -.076 -.937 .352
a  Dependent Variable: Business Performance
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APPENDIX 11 – SPSS OUTPUT ON T-TEST FOR EACH ITEM IN THE SLAM 
 
T-Test – Individual-Level Knowledge Stocks (Item: A5-A14) 
 
 Group Statistics 
 
  Type of Organization N Mean Std. Deviation Std. Error Mean 
Consultancy 40 5.23 .920 .145IK - A5: Knowledgeable 
Government Department 40 5.75 .899 .142
Consultancy 40 4.60 1.033 .163IK - A6: Aware Issue 
Government Department 40 4.85 1.406 .222
Consultancy 40 4.63 1.079 .171IK - A7: Accomplishment 
Government Department 40 4.85 1.252 .198
Consultancy 40 4.35 .893 .141IK - A8: New ideas 
Government Department 40 4.25 1.256 .199
Consultancy 40 4.40 .841 .133IK - A9: Confidence 
Government Department 40 4.47 1.132 .179
Consultancy 40 4.22 1.050 .166IK - A10: Pride 
Government Department 40 4.45 1.037 .164
Consultancy 40 3.85 1.051 .166IK - A11: Energy 
Government Department 40 4.22 1.271 .201
Consultancy 40 5.05 1.085 .172IK - A12: Growth 
Government Department 40 5.05 1.061 .168
Consultancy 40 4.45 1.011 .160IK - A13: Focus 
Government Department 40 4.60 1.236 .195
Consultancy 40 3.63 1.005 .159IK - A14: Innovation 
Government Department 40 3.58 1.430 .226
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Independent Samples Test 
 
Levene's Test for 
Equality of 
Variances t-test for Equality of Means 
95% Confidence Interval 
of the Difference 
  
  
  
  
  
  
F 
  
Sig. 
  
t 
  
df 
  
Sig. 
(2-tailed) 
  
Mean 
Difference 
  
Std. Error 
Difference 
  Lower Upper 
IK - A5: Knowledgeable Equal variances assumed .185 .668 -2.582 78 .012 -.53 .203 -.930 -.120
  Equal variances not assumed -2.582 77.959 .012 -.53 .203 -.930 -.120
IK - A6: Aware Issue Equal variances assumed 5.740 .019 -.906 78 .368 -.25 .276 -.799 .299
  Equal variances not assumed -.906 71.596 .368 -.25 .276 -.800 .300
IK - A7: Accomplishment Equal variances assumed .045 .833 -.861 78 .392 -.22 .261 -.745 .295
  Equal variances not assumed -.861 76.335 .392 -.22 .261 -.745 .295
IK - A8: New ideas Equal variances assumed 3.325 .072 .410 78 .683 .10 .244 -.385 .585
  Equal variances not assumed .410 70.411 .683 .10 .244 -.386 .586
IK - A9: Confidence Equal variances assumed 3.014 .086 -.336 78 .738 -.07 .223 -.519 .369
  Equal variances not assumed -.336 72.009 .738 -.07 .223 -.520 .370
IK - A10: Pride Equal variances assumed .055 .815 -.965 78 .338 -.23 .233 -.689 .239
  Equal variances not assumed -.965 77.987 .338 -.23 .233 -.689 .239
IK - A11: Energy Equal variances assumed 2.848 .095 -1.438 78 .154 -.37 .261 -.894 .144
  Equal variances not assumed -1.438 75.355 .155 -.37 .261 -.894 .144
IK - A12: Growth Equal variances assumed .329 .568 .000 78 1.000 .00 .240 -.478 .478
  Equal variances not assumed .000 77.961 1.000 .00 .240 -.478 .478
IK - A13: Focus Equal variances assumed 1.734 .192 -.594 78 .554 -.15 .253 -.653 .353
  Equal variances not assumed -.594 75.058 .554 -.15 .253 -.653 .353
IK - A14: Innovation Equal variances assumed 6.121 .016 .181 78 .857 .05 .276 -.500 .600
  Equal variances not assumed .181 69.957 .857 .05 .276 -.501 .601
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APPENDIX 11 
T-Test – Group-Level Knowledge Stocks (Item: B16-A25) 
 
 Group Statistics 
 
  Type of Organization N Mean Std. Deviation Std. Error Mean 
GK - B16: Understanding pt of view Consultancy 40 4.18 1.130 .179
  Government Department 40 5.00 1.240 .196
GK - B17: Share success Consultancy 40 4.08 1.228 .194
  Government Department 40 4.53 1.519 .240
GK - B18: Share failure Consultancy 40 4.20 1.203 .190
  Government Department 40 4.05 1.694 .268
GK - B19: Idea generation Consultancy 40 4.00 .784 .124
  Government Department 40 3.88 1.453 .230
GK - B20: Conflict resolution Consultancy 40 4.33 .888 .140
  Government Department 40 4.25 1.446 .229
GK - B21: Adaptable group Consultancy 40 4.50 .906 .143
  Government Department 40 4.15 1.312 .207
GK - B22: Common understanding Consultancy 40 4.70 .966 .153
  Government Department 40 4.68 1.347 .213
GK - B23: Right people Consultancy 40 4.83 1.217 .192
  Government Department 40 4.65 1.511 .239
GK - B24: Diverse view Consultancy 40 4.90 1.105 .175
  Government Department 40 4.38 1.462 .231
GK - B25: Rethink decision Consultancy 40 4.68 1.023 .162
  Government Department 40 4.80 1.203 .190
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Independent Samples Test 
 
Levene's Test for 
Equality of 
Variances t-test for Equality of Means 
95% Confidence Interval 
of the Difference   
  
  
  
  
  
F 
  
Sig. 
  
t 
  
df 
  
Sig. 
(2-tailed) 
  
Mean 
Difference 
  
Std. Error 
Difference 
  Lower Upper 
GK - B16: Understanding pt 
of view 
Equal variances assumed .191 .663 -3.110 78 .003 -.83 .265 -1.353 -.297
  Equal variances not assumed   -3.110 77.329 .003 -.83 .265 -1.353 -.297
GK - B17: Share success Equal variances assumed 2.853 .095 -1.457 78 .149 -.45 .309 -1.065 .165
  Equal variances not assumed   -1.457 74.713 .149 -.45 .309 -1.065 .165
GK - B18: Share failure Equal variances assumed 6.531 .013 .457 78 .649 .15 .328 -.504 .804
  Equal variances not assumed   .457 70.350 .649 .15 .328 -.505 .805
GK - B19: Idea generation Equal variances assumed 14.917 .000 .479 78 .633 .13 .261 -.395 .645
  Equal variances not assumed   .479 59.947 .634 .13 .261 -.397 .647
GK - B20: Conflict resolution Equal variances assumed 11.388 .001 .280 78 .781 .08 .268 -.459 .609
  Equal variances not assumed   .280 64.778 .781 .08 .268 -.461 .611
GK - B21: Adaptable group Equal variances assumed 3.331 .072 1.389 78 .169 .35 .252 -.152 .852
  Equal variances not assumed   1.389 69.306 .169 .35 .252 -.153 .853
GK - B22: Common 
understanding 
Equal variances assumed 4.345 .040 .095 78 .924 .03 .262 -.497 .547
  Equal variances not assumed   .095 70.724 .924 .03 .262 -.498 .548
GK - B23: Right people Equal variances assumed 1.236 .270 .570 78 .570 .17 .307 -.436 .786
  Equal variances not assumed   .570 74.606 .570 .17 .307 -.436 .786
GK - B24: Diverse view Equal variances assumed 7.169 .009 1.812 78 .074 .53 .290 -.052 1.102
  Equal variances not assumed   1.812 72.585 .074 .53 .290 -.053 1.103
GK - B25: Rethink decision Equal variances assumed .187 .667 -.501 78 .618 -.13 .250 -.622 .372
  Equal variances not assumed   -.501 76.034 .618 -.13 .250 -.622 .372
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T-Test – Organizational-Level Knowledge Stocks (Item: C26-C35) 
 
 Group Statistics 
 
  Type of Organization N Mean Std. Deviation Std. Error Mean 
OK - C26: Strategy/ environment Consultancy 40 4.05 1.154 .182
  Government Department 40 4.33 1.347 .213
OK - C27: Structure/ strategy Consultancy 40 4.38 1.334 .211
  Government Department 40 4.55 1.449 .229
OK - C28: Structure/ work Consultancy 40 4.25 1.428 .226
  Government Department 40 4.08 1.591 .252
OK - C29: Procedures Consultancy 40 5.13 1.453 .230
  Government Department 40 6.30 .791 .125
OK - C30: Innovative culture Consultancy 40 4.43 1.217 .192
  Government Department 40 4.00 1.664 .263
OK - C31: Vision Consultancy 40 3.88 1.362 .215
  Government Department 40 3.15 1.442 .228
OK - C32: System/ strategy Consultancy 40 4.13 1.090 .172
  Government Department 40 3.75 1.354 .214
OK - C33: Systems Consultancy 40 4.20 1.203 .190
  Government Department 40 4.13 1.556 .246
OK - C34: Database Consultancy 40 4.95 1.600 .253
  Government Department 40 5.23 1.368 .216
OK - C35: Culture of trust Consultancy 40 4.70 1.454 .230
  Government Department 40 4.00 1.797 .284
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Independent Samples Test 
 
Levene's Test for 
Equality of 
Variances t-test for Equality of Means 
95% Confidence Interval 
of the Difference   
  
  
  
  
  
F 
  
Sig. 
  
t 
  
df 
  
Sig. 
(2-tailed) 
  
Mean 
Difference 
  
Std. Error 
Difference 
  Lower Upper 
OK - C26: Strategy/ 
environment 
Equal variances assumed 3.686 .059 -.981 78 .330 -.28 .280 -.833 .283
  Equal variances not assumed -.981 76.196 .330 -.28 .280 -.833 .283
OK - C27: Structure/ strategy Equal variances assumed .513 .476 -.562 78 .576 -.17 .311 -.795 .445
  Equal variances not assumed -.562 77.469 .576 -.17 .311 -.795 .445
OK - C28: Structure/ work Equal variances assumed .744 .391 .518 78 .606 .17 .338 -.498 .848
  Equal variances not assumed .518 77.099 .606 .17 .338 -.498 .848
OK - C29: Procedures Equal variances assumed 10.141 .002 -4.491 78 .000 -1.17 .262 -1.696 -.654
  Equal variances not assumed -4.491 60.240 .000 -1.17 .262 -1.698 -.652
OK - C30: Innovative culture Equal variances assumed 5.334 .024 1.304 78 .196 .42 .326 -.224 1.074
  Equal variances not assumed 1.304 71.442 .197 .42 .326 -.225 1.075
OK - C31: Vision Equal variances assumed 1.710 .195 2.311 78 .023 .73 .314 .101 1.349
  Equal variances not assumed 2.311 77.749 .023 .73 .314 .101 1.349
OK - C32: System/ strategy Equal variances assumed 1.425 .236 1.364 78 .176 .38 .275 -.172 .922
  Equal variances not assumed 1.364 74.610 .177 .38 .275 -.173 .923
OK - C33: Systems Equal variances assumed 3.650 .060 .241 78 .810 .08 .311 -.544 .694
  Equal variances not assumed .241 73.347 .810 .08 .311 -.545 .695
OK - C34: Database Equal variances assumed .668 .416 -.826 78 .411 -.27 .333 -.938 .388
  Equal variances not assumed -.826 76.153 .411 -.27 .333 -.938 .388
OK - C35: Culture of trust Equal variances assumed 3.237 .076 1.915 78 .059 .70 .365 -.028 1.428
  Equal variances not assumed 1.915 74.729 .059 .70 .365 -.028 1.428
 
 
APPENDIX 11 
 
APPENDIX 11 
T-Test – Feed-Forward Learning (Item: D36-C45) 
 
 
 
 Group Statistics 
 
  Type of Organization N Mean Std. Deviation Std. Error Mean 
FF - D36: Lesson shared Consultancy 40 4.30 1.305 .206
  Government Department 40 4.25 1.373 .217
FF - D37: Strategy input Consultancy 40 4.22 1.121 .177
  Government Department 40 3.55 1.518 .240
FF - D38: Innovative solutions Consultancy 40 4.20 1.091 .172
  Government Department 40 3.78 1.527 .241
FF - D39: Organization adopt ideas Consultancy 40 4.15 .834 .132
  Government Department 40 4.00 1.450 .229
FF - D40: Reinvent the wheel Consultancy 40 4.55 1.339 .212
  Government Department 40 4.00 1.468 .232
FF - D41: Information sharing Consultancy 40 4.15 1.167 .184
  Government Department 40 3.88 1.436 .227
FF - D42: Assumption challenging Consultancy 40 3.88 .853 .135
  Government Department 40 4.25 1.214 .192
FF - D43: Utilize intelligence Consultancy 40 4.68 1.047 .166
  Government Department 40 4.15 1.252 .198
FF - D44: Left hand knows right Consultancy 40 3.88 1.090 .172
  Government Department 40 3.75 1.565 .247
FF - D45: Ideas to products Consultancy 40 4.60 1.008 .159
  Government Department 40 4.50 1.219 .193
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Independent Samples Test 
 
Levene's Test for 
Equality of 
Variances t-test for Equality of Means 
95% Confidence Interval 
of the Difference   
  
  
  
  
  
F 
  
Sig. 
  
t 
  
df 
  
Sig. 
(2-tailed) 
  
Mean 
Difference 
  
Std. Error 
Difference 
  Lower Upper 
FF - D36: Lesson shared Equal variances assumed .621 .433 .167 78 .868 .05 .299 -.546 .646
  Equal variances not assumed .167 77.800 .868 .05 .299 -.546 .646
FF - D37: Strategy input Equal variances assumed 6.244 .015 2.262 78 .026 .67 .298 .081 1.269
  Equal variances not assumed 2.262 71.768 .027 .67 .298 .080 1.270
FF - D38: Innovative solutions Equal variances assumed 5.523 .021 1.432 78 .156 .43 .297 -.166 1.016
  Equal variances not assumed 1.432 70.570 .157 .43 .297 -.167 1.017
FF - D39: Organization adopt 
ideas 
Equal variances assumed 14.005 .000 .567 78 .572 .15 .264 -.376 .676
  Equal variances not assumed .567 62.240 .573 .15 .264 -.379 .679
FF - D40: Reinvent the wheel Equal variances assumed .028 .869 1.751 78 .084 .55 .314 -.075 1.175
  Equal variances not assumed 1.751 77.351 .084 .55 .314 -.075 1.175
FF - D41: Information sharing Equal variances assumed 5.050 .027 .940 78 .350 .28 .293 -.307 .857
  Equal variances not assumed .940 74.874 .350 .28 .293 -.308 .858
FF - D42: Assumption 
challenging 
Equal variances assumed 4.002 .049 -1.598 78 .114 -.38 .235 -.842 .092
  Equal variances not assumed -1.598 69.953 .114 -.38 .235 -.843 .093
FF - D43: Utilize intelligence Equal variances assumed .308 .581 2.035 78 .045 .52 .258 .011 1.039
  Equal variances not assumed 2.035 75.646 .045 .52 .258 .011 1.039
FF - D44: Left hand knows right Equal variances assumed 9.453 .003 .414 78 .680 .13 .302 -.475 .725
  Equal variances not assumed .414 69.650 .680 .13 .302 -.477 .727
FF - D45: Ideas to products Equal variances assumed 3.567 .063 .400 78 .690 .10 .250 -.398 .598
  Equal variances not assumed .400 75.323 .690 .10 .250 -.398 .598
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T-Test – Feed-Back Learning (Item: E46-E55) 
 
 Group Statistics 
 
  Type of Organization N Mean Std. Deviation Std. Error Mean 
FB - E46: Policies and work Consultancy 40 5.20 1.091 .172
  Government Department 40 5.95 1.061 .168
FB - E47: Reward system Consultancy 40 4.22 1.368 .216
  Government Department 40 3.35 1.833 .290
FB - E48: Group guides individuals Consultancy 40 4.18 1.010 .160
  Government Department 40 4.15 1.442 .228
FB - E49: Goal communicated Consultancy 40 4.45 1.085 .172
  Government Department 40 4.43 1.394 .220
FB - E50: Recruiting Consultancy 40 4.22 1.121 .177
  Government Department 40 3.33 1.623 .257
FB - E51: Databases provide info. Consultancy 40 5.00 1.177 .186
  Government Department 40 5.45 1.131 .179
FB - E52: Info-sys aid sharing Consultancy 40 5.00 1.219 .193
  Government Department 40 5.53 1.109 .175
FB - E53: Training Consultancy 40 5.18 1.338 .211
  Government Department 40 5.25 1.373 .217
FB - E54: Cross-training Consultancy 40 4.50 1.340 .212
  Government Department 40 5.13 1.471 .233
FB - E55: Memory aid decision Consultancy 40 3.45 1.037 .164
  Government Department 40 3.50 1.553 .245
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Independent Samples Test 
 
Levene's Test for 
Equality of Variances t-test for Equality of Means 
95% Confidence Interval 
of the Difference   
  
  
  
  
  
F 
  
Sig. 
  
t 
  
df 
  
Sig. 
(2-tailed) 
  
Mean 
Difference 
  
 
Lower Upper 
FB - E46: Policies and work Equal variances assumed .412 .523 -3.117 78 .003 -.75 .241 -1.229 -.271
  Equal variances not assumed -3.117 77.940 .003 -.75 .241 -1.229 -.271
FB - E47: Reward system Equal variances assumed 9.964 .002 2.419 78 .018 .87 .362 .155 1.595
  Equal variances not assumed 2.419 72.147 .018 .87 .362 .154 1.596
FB - E48: Group guides 
individuals 
Equal variances assumed 8.896 .004 .090 78 .929 .02 .278 -.529 .579
  Equal variances not assumed .090 69.837 .929 .02 .278 -.530 .580
FB - E49: Goal 
communicated 
Equal variances assumed 3.781 .055 .090 78 .929 .03 .279 -.531 .581
  Equal variances not assumed .090 73.565 .929 .03 .279 -.532 .582
FB - E50: Recruiting Equal variances assumed 6.941 .010 2.886 78 .005 .90 .312 .279 1.521
  Equal variances not assumed 2.886 69.291 .005 .90 .312 .278 1.522
FB - E51: Databases provide 
info. 
Equal variances assumed .019 .890 -1.744 78 .085 -.45 .258 -.964 .064
  Equal variances not assumed -1.744 77.879 .085 -.45 .258 -.964 .064
FB - E52: Info-sys aid 
sharing 
Equal variances assumed .000 .994 -2.014 78 .047 -.53 .261 -1.044 -.006
  Equal variances not assumed -2.014 77.308 .047 -.53 .261 -1.044 -.006
FB - E53: Training Equal variances assumed .020 .888 -.247 78 .805 -.08 .303 -.678 .528
  Equal variances not assumed -.247 77.947 .805 -.08 .303 -.678 .528
FB - E54: Cross-training Equal variances assumed .147 .702 -1.987 78 .050 -.63 .315 -1.251 .001
  Equal variances not assumed -1.987 77.329 .050 -.63 .315 -1.251 .001
FB - E55: Memory aid 
decision 
Equal variances assumed 9.684 .003 -.169 78 .866 -.05 .295 -.638 .538
  Equal variances not assumed -.169 68.005 .866 -.05 .295 -.639 .539
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APPENDIX 11 
T-Test – Performance (Item: F56-F65) 
 
 Group Statistics 
 
  Type of Organization N Mean Std. Deviation Std. Error Mean 
PERF - F56: Org is success Consultancy 40 4.70 1.324 .209
  Government Department 40 4.38 1.497 .237
PERF - F57: Client needs met Consultancy 40 4.97 1.097 .174
  Government Department 40 4.78 1.405 .222
PERF - F58: Posit for future Consultancy 40 4.93 1.207 .191
  Government Department 40 4.63 1.390 .220
PERF - F59: Respected org Consultancy 40 5.25 1.391 .220
  Government Department 40 4.38 1.705 .270
PERF - F60: Gp perform as team Consultancy 40 4.85 1.292 .204
  Government Department 40 4.65 1.231 .195
PERF - F61: Gp contribution Consultancy 40 4.95 1.154 .182
  Government Department 40 4.58 1.259 .199
PERF - F62: Cp meet target Consultancy 40 4.93 .888 .140
  Government Department 40 5.13 1.244 .197
PERF - F63: Employee 
satisfaction 
Consultancy 40 4.25 1.335 .211
  Government Department 40 4.75 1.316 .208
PERF - F64: Individuals happy Consultancy 40 4.15 1.210 .191
  Government Department 40 4.22 1.250 .198
PERF - F65: Satisfed w/ self perf Consultancy 40 4.10 1.081 .171
  Government Department 40 4.40 1.150 .182
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Independent Samples Test 
 
Levene's Test for 
Equality of 
Variances t-test for Equality of Means 
95% Confidence 
Interval of the 
Difference     
  
  
  
  
F 
  
Sig. 
  
t 
  
df 
  
Sig. 
(2-tailed) 
  
Mean 
Difference 
  
Std. Error 
Differenc
e 
  Lower Upper 
PERF - F56: Org is success Equal variances assumed 1.464 .230 1.028 78 .307 .33 .316 -.304 .954
  Equal variances not assumed 1.028 76.860 .307 .33 .316 -.304 .954
PERF - F57: Client needs met Equal variances assumed 3.590 .062 .710 78 .480 .20 .282 -.361 .761
  Equal variances not assumed .710 73.684 .480 .20 .282 -.362 .762
PERF - F58: Posit for future Equal variances assumed 2.251 .138 1.031 78 .306 .30 .291 -.279 .879
  Equal variances not assumed 1.031 76.485 .306 .30 .291 -.280 .880
PERF - F59: Respected org Equal variances assumed 3.939 .051 2.515 78 .014 .88 .348 .182 1.568
  Equal variances not assumed 2.515 74.985 .014 .88 .348 .182 1.568
PERF - F60: Gp perform as team Equal variances assumed .252 .617 .709 78 .481 .20 .282 -.362 .762
  Equal variances not assumed .709 77.818 .481 .20 .282 -.362 .762
PERF - F61: Gp contribution Equal variances assumed 1.197 .277 1.389 78 .169 .38 .270 -.162 .912
  Equal variances not assumed 1.389 77.416 .169 .38 .270 -.162 .912
PERF - F62: Cp meet target Equal variances assumed 3.206 .077 -.827 78 .411 -.20 .242 -.681 .281
  Equal variances not assumed -.827 70.559 .411 -.20 .242 -.682 .282
PERF - F63: Employee 
satisfaction 
Equal variances assumed .005 .946 -1.687 78 .096 -.50 .296 -1.090 .090
  Equal variances not assumed -1.687 77.983 .096 -.50 .296 -1.090 .090
PERF - F64: Individuals happy Equal variances assumed .544 .463 -.273 78 .786 -.07 .275 -.623 .473
  Equal variances not assumed -.273 77.916 .786 -.07 .275 -.623 .473
PERF - F65: Satisfed w/ self perf Equal variances assumed .914 .342 -1.202 78 .233 -.30 .250 -.797 .197
  Equal variances not assumed -1.202 77.704 .233 -.30 .250 -.797 .197
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APPENDIX 12 – SPSS OUTPUT ON MULTIPLE LINEAR REGRESSION 
(GOVERNMENT AND   CONSULTANCY FIRM) 
 
Multiple Linear Regression for Government 
 
 Variables Entered/Removed(b,c) 
Model Variables Entered Variables Removed Method 
1 Misalignment bet stocks and flows, 
Organization Knowledge stock, 
Individual Knowledge Stock, Group 
Knowledge Stock(a) 
. Enter 
a  All requested variables entered. 
b  Dependent Variable: Business Performance 
c  Models are based only on cases for which Type of Organization =  Government Department 
 
 Model Summary 
Model R Adjusted R Square Std. Error of the Estimate 
  
Type of Organization =  Government 
Department (Selected)       
1 .714(a) .509 .453 .77375 
a  Predictors: (Constant), Misalignment bet stocks and flows, Organization Knowledge stock, Individual 
Knowledge Stock, Group Knowledge Stock 
 
 ANOVA(b,c) 
Model   Sum of Squares df Mean Square F Sig. 
1 Regression 21.750 4 5.437 9.082 .000(a)
  Residual 20.954 35 .599  
  Total 42.704 39   
a  Predictors: (Constant), Misalignment bet stocks and flows, Organization Knowledge stock, Individual 
Knowledge Stock, Group Knowledge Stock 
b  Dependent Variable: Business Performance 
c  Selecting only cases for which Type of Organization =  Government Department 
 
 Coefficients(a,b) 
Unstandardized Coefficients 
Standardized 
Coefficients Model 
  
  
  B Std. Error Beta 
t 
  
Sig. 
  
1 (Constant) 1.457 .821  1.776 .084
  Individual Knowledge Stock -.102 .197 -.075 -.516 .609
  Group Knowledge Stock .204 .193 .177 1.056 .298
  Organization Knowledge stock .615 .157 .623 3.925 .000
  Misalignment bet stocks and 
flows -.249 .235 -.131 -1.059 .297
a  Dependent Variable: Business Performance 
b  Selecting only cases for which Type of Organization =  Government Department 
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APPENDIX 12 
Multiple Linear Regression for Consultancy Firm 
  
Variables Entered/Removed(b,c) 
Model Variables Entered Variables Removed Method 
1 Misalignment bet stocks and flows, 
Organization Knowledge stock, 
Individual Knowledge Stock, Group 
Knowledge Stock(a)
. Enter 
a  All requested variables entered. 
b  Dependent Variable: Business Performance 
c  Models are based only on cases for which Type of Organization =  Consultancy 
 
 Model Summary 
Model R Adjusted R Square Std. Error of the Estimate 
  
Type of Organization =  
Consultancy (Selected)       
1 .869(a) .756 .728 .50395 
a  Predictors: (Constant), Misalignment bet stocks and flows, Organization Knowledge stock, 
Individual Knowledge Stock, Group Knowledge Stock 
 
 ANOVA(b,c) 
Model   
Sum of 
Squares df 
Mean 
Square F Sig. 
1 Regression 27.519 4 6.880 27.089 .000(a)
  Residual 8.889 35 .254  
  Total 36.408 39  
a  Predictors: (Constant), Misalignment bet stocks and flows, Organization Knowledge stock, 
Individual Knowledge Stock, Group Knowledge Stock 
b  Dependent Variable: Business Performance 
c  Selecting only cases for which Type of Organization =  Consultancy 
 
 Coefficients(a,b) 
 
Unstandardized 
Coefficients 
Standardized 
Coefficients Model 
  
  
  B Std. Error Beta 
t 
  
Sig. 
  
1 (Constant) -1.302 .776  -1.677 .102
  Individual Knowledge 
Stock .527 .168 .318 3.132 .004
  Group Knowledge 
Stock .273 .198 .166 1.381 .176
  Organization 
Knowledge stock .557 .113 .559 4.949 .000
  Misalignment bet stocks 
and flows .005 .223 .002 .020 .984
a  Dependent Variable: Business Performance 
b  Selecting only cases for which Type of Organization =  Consultancy 
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APPENDIX 13 – SPSS OUTPUT ON MANN-WHITEY TEST FOR AFFECTING 
FACTORS 
 
 
Mann-Whitey Test - Encouragement Factors 
 
 
Ranks 
 
  Nature of firm N Mean Rank Sum of Ranks 
Open location Government 34 41.76 1420.00
  Consultancy 38 31.79 1208.00
  Total 72  
Flat organizational structure Government 37 41.49 1535.00
  Consultancy 35 31.23 1093.00
  Total 72  
Atmosphere of openness Government 34 42.18 1434.00
  Consultancy 36 29.19 1051.00
  Total 70  
Formal channel Government 32 42.89 1372.50
  Consultancy 37 28.18 1042.50
  Total 69  
Special techniques Government 35 42.70 1494.50
  Consultancy 40 33.89 1355.50
  Total 75  
Lots of new members Government 40 38.33 1533.00
  Consultancy 40 42.68 1707.00
  Total 80  
 
 
Test Statistics(a) 
 
  
Open 
location 
Flat 
organizational 
structure 
Atmosphere 
of openness 
Formal 
channel 
Special 
techniques 
Lots of new 
members 
Mann-Whitney 
U 467.000 463.000 385.000 339.500 535.500 713.000
Wilcoxon W 1208.000 1093.000 1051.000 1042.500 1355.500 1533.000
Z -2.102 -2.162 -2.766 -3.148 -1.846 -.879
Asymp. Sig. 
(2-tailed) .036 .031 .006 .002 .065 .379
a  Grouping Variable: Nature of firm 
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Mann-Whitey Test - Obstacle Factors 
 
 
Ranks 
 
  Nature of firm N Mean Rank Sum of Ranks 
Too much information Government 35 37.70 1319.50
  Consultancy 38 36.36 1381.50
  Total 73
Big size of co Government 33 40.30 1330.00
  Consultancy 37 30.14 1085.00
  Total 70
staff turnover Government 37 40.57 1501.00
  Consultancy 39 36.54 1425.00
  Total 76
 
 
 
Test Statistics(a) 
 
  Too much information Big size of co staff turnover 
Mann-Whitney U 640.500 419.000 645.000 
Wilcoxon W 1381.500 10850 1425.000 
Z -.301 -2.219 -.879 
Asymp. Sig. 
(2-tailed) .764 .026 .379 
a  Grouping Variable: Nature of firm 
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APPENDIX 14 – SPSS OUTPUT ON NONPARAMETRIC CORRELATIONS  
 
 
Correlation Test – Consultancy Firm (SLAM) 
 
Correlations 
 
  
  
  
Individual 
Knowledge 
Stock 
Group 
Knowledge 
Stock 
Organization 
Knowledge 
stock 
Feed-forew
ord learning 
flow 
Feed-back 
learning 
flow 
Business 
Performance 
Misalignment 
bet stocks and 
flows 
Spearman's 
rho 
Individual 
Knowledge 
Stock 
Correlation 
Coefficient 1.000 .560(**) .391(*) .295 .555(**) .642(**) .292
    Sig. 
(2-tailed) . .000 .013 .064 .000 .000 .068
    N 40 40 40 40 40 40 40
  Group 
Knowledge 
Stock 
Correlation 
Coefficient .560(**) 1.000 .582(**) .436(**) .491(**) .552(**) .346(*)
    Sig. 
(2-tailed) .000 . .000 .005 .001 .000 .029
    N 40 40 40 40 40 40 40
  Organization 
Knowledge 
stock 
Correlation 
Coefficient .391(*) .582(**) 1.000 .674(**) .653(**) .735(**) .094
    Sig. 
(2-tailed) .013 .000 . .000 .000 .000 .566
    N 40 40 40 40 40 40 40
  Feed-foreword 
learning flow 
Correlation 
Coefficient .295 .436(**) .674(**) 1.000 .543(**) .397(*) -.410(**)
    Sig. 
(2-tailed) .064 .005 .000 . .000 .011 .009
    N 40 40 40 40 40 40 40
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  Feed-back 
learning flow 
Correlation 
Coefficient .555(**) .491(**) .653(**) .543(**) 1.000 .654(**) -.226
    Sig. 
(2-tailed) .000 .001 .000 .000 . .000 .160
    N 40 40 40 40 40 40 40
  Business 
Performance 
Correlation 
Coefficient .642(**) .552(**) .735(**) .397(*) .654(**) 1.000 .263
    Sig. 
(2-tailed) .000 .000 .000 .011 .000 . .101
    N 40 40 40 40 40 40 40
  Misalignment 
bet stocks and 
flows 
Correlation 
Coefficient .292 .346(*) .094 -.410(**) -.226 .263 1.000
    Sig. 
(2-tailed) .068 .029 .566 .009 .160 .101 .
    N 40 40 40 40 40 40 40
**  Correlation is significant at the 0.01 level (2-tailed). 
*  Correlation is significant at the 0.05 level (2-tailed). 
 
 
 
 
Correlation Test – Government (SLAM) 
 
 Correlations 
 
      
Individual 
Knowledge 
Stock 
Group 
Knowledge 
Stock 
Organization 
Knowledge 
stock 
Feed-forewor
d learning 
flow 
Feed-back 
learning flow 
Business 
Performance 
Misalignment 
bet knowledge 
and flow 
Spearman's rho Individual 
Knowledge Stock 
Correlation 
Coefficient 1.000 .524(**) .388(*) .258 .361(*) .223 .321(*)
    Sig. (2-tailed) . .001 .013 .108 .022 .167 .043
    N 40 40 40 40 40 40 40
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  Group 
Knowledge Stock 
Correlation 
Coefficient .524(**) 1.000 .648(**) .513(**) .577(**) .545(**) .143
    Sig. (2-tailed) .001 . .000 .001 .000 .000 .377
    N 40 40 40 40 40 40 40
  Organization 
Knowledge stock 
Correlation 
Coefficient .388(*) .648(**) 1.000 .585(**) .644(**) .678(**) .080
    Sig. (2-tailed) .013 .000 . .000 .000 .000 .625
    N 40 40 40 40 40 40 40
  Feed-foreword 
learning flow 
Correlation 
Coefficient .258 .513(**) .585(**) 1.000 .642(**) .460(**) -.501(**)
    Sig. (2-tailed) .108 .001 .000 . .000 .003 .001
    N 40 40 40 40 40 40 40
  Feed-back 
learning flow 
Correlation 
Coefficient .361(*) .577(**) .644(**) .642(**) 1.000 .619(**) -.303
    Sig. (2-tailed) .022 .000 .000 .000 . .000 .057
    N 40 40 40 40 40 40 40
  Business 
Performance 
Correlation 
Coefficient .223 .545(**) .678(**) .460(**) .619(**) 1.000 -.076
    Sig. (2-tailed) .167 .000 .000 .003 .000 . .639
    N 40 40 40 40 40 40 40
  Misalignment bet 
knowledge and 
flow 
Correlation 
Coefficient .321(*) .143 .080 -.501(**) -.303 -.076 1.000
    Sig. (2-tailed) .043 .377 .625 .001 .057 .639 .
    N 40 40 40 40 40 40 40
**  Correlation is significant at the 0.01 level (2-tailed). 
*  Correlation is significant at the 0.05 level (2-tailed). 
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APPENDIX 15 – SPSS OUTPUT ON T-TEST 
 
 
T-test – Regular Meeting 
 
 Group Statistics 
 
  Nature of firm N Mean 
Std. 
Deviation 
Std. Error 
Mean 
Government 40 5.20 1.324 .209 Regular 
Meeting Consultancy 40 4.08 1.623 .257 
 
  
Independent Samples Test 
 
Levene's Test for Equality 
of Variances t-test for Equality of Means 
95% Confidence 
Interval of the 
Difference 
  
  
  
  
  
  
F 
  
Sig. 
  
t 
  
df 
  
Sig. 
(2-tailed) 
  
Mean 
Difference 
  
Std. Error 
Difference 
  Lower Upper 
Regular 
Meeting 
Equal 
variances 
assumed 
1.745 .190 3.396 78 .001 1.13 .331 .466 1.784
  Equal 
variances not 
assumed 
3.396 74.976 .001 1.13 .331 .465 1.785
 
 
